AMERICAN 


JOURNAL OF SCIENCE AND ARTS. 


[SECOND SEBIES.] 
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DOLLE, Ecrits par Lui-méme et Publieés par Son Fils. Geneva 
and Paris, 1862, pp. 599, 8vo. 


DECANDOLLE was born at Geneva on the fourth day of Feb- 
ruary, 1778; he commenced his distinguished career as a botanist 
in Paris in the later days of the French Republic; he continued 
it at Montpellier until 1816; when he returned to his native 
Geneva; where he died in September, 1841,—on the fifth da 
of that month, according the opening paragraph of his son’s 
preface to this volume,—on the twenty-fifth according to the 
note by the same excellent authority at the close of the Memoir, 

. 489. We cannot account for the discrepancy; but the former 
is without doubt the true date. 

The twenty-one years which have elapsed since his death have 
thinned the ranks of those who knew DeCandolle, either person- 
ally or by correspondence. The Théorie Elémentaire, the Organo- 
graphie, and the Physiologie Végétale have played their part, and 
have long ago passed out of general use. Yet, thanks to their 
influence, but more especially to the Prodromus, the name of De- 
Candolle is still perhaps the most promineut one with the culti- 
vators of the science in general the world over,—is associated, 
not indeed with the profoundest depths, but with a larger amount 
of botany, than any other name except that of Linnzus. These 
are the personal memoirs of an industrious, highly useful, pros- 
nerous, and honored life. Begun at middle age, perhaps mainly 
or the writer’s own satisfaction, or that of his family, and con- 
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tinued, at considerable intervals down to his last year, and evi- 
dently with a growing expectation of future publication,—they 
have appeared none too soon to secure the most interested, but 
rapidly narrowing circle of readers. The outer circle, however, 
is as wide as ever, embracing all the lovers of botany in our day, 
to none of whom can the name of DeCandolle be indifferent. The 
memoirs portray, not so much the botanist as the man. Indeed, 
the perusal was rather disappointing to us in the former regard. 
We expected to get fresh glimpses of his mind at work upon 
the problems of the time, and to watch the rise and development 
of the ideas which brought him fame. That could be had, how- 
ever, only from letters, diaries, or other contemporary records: 
these are only reminiscences. On this account, too, and perhaps 
because the record was made with only a dim and distant view 
to publication, the narrative somehow has not all the vivacity 
and sprightliness, nor the ready flow of language, nor the afflu- 
ence of anecdote, which those who personally knew the writer 
would have expected. There are, however, many favorable 
specimens of DeCandolle’s powers of delineation, and some 
amusing anecdotes or interesting recollections of distinguished 
savans and others. 

The family of DeCandolle (to retain the style of orthography 
which is kept up at Geneva, in which the De is written as a sub- 
stantial part of the name) is an old and noble one in Provence; 
and a branch of it, reaching Naples in the thirteenth century in 
the suite of the Anjou princes, flourished there, under a name 
gradually changed from Candola to Caldora, down to the middle 
of the sixteenth century. Augustin-Pyramus DeCandolle derived 
one of his baptismal names from his ancestor, Pyramus de Can- 
dolle, who, becoming protestant, fled from Provence to Geneva 
in the year 1591, following an uncle who had already been estab- 
lished there for thirty or forty years. Augustin was the name 
of his father, in his earlier days a Genevan banker, a member of 
the state council, military syndic, and, about the time of the 
outbreak of the French Revolution, Premier Syndic of the little 
republic. Displaced by an earlier coup d’etat just as he was about 
to enter upon the duties of this office, he had retired into the 
country just in time to escape the worst perils of the woful imi- 
tation at Geneva of the reign of terror, in July, 1794, although 
he was condemned to death for contumacy, and his property in 
the city for a time sequestrated. The rest of his life was peaceful 
and long: he attained the age of 84 years, and died in 1520. 

Augustin-Pyramus, the writer of this auto-biography, appears 
to have been remarkable in his boyhood rather for quickness of 
learning than for scholarship, His early tastes were for belles- 
lettres and poetry. Specimens of his poetical productions, both 
of his youth and of maturer years, are appended to the volume. 
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Of their merit we cannot pretend to judge. At the age of six- 
teen he happened to attend a few lectures of a short course on 
Botany, given by Vaucher,—who, living to a venerable age, sur- 
vived his distinguished pupil. Here he learned the names of the 
parts of the flower, but nothing whatever of classification, having 
gone into the country for the summer before that portion of the 
course was reached. But his curiosity was awakened; and in 
his leisure hours he began to collect, observe, and even to describe 
the plants he met with in his rambles, at first without any botan- 
ical book whatever to guide him, and without any idea beyond 
that of amusement or relaxation. The next winter, returning 
to Geneva and to his college studies, he came to know Saussure, 
then in his last years and half paralytic. The veteran physicist, 
while he endeavored to attract the young man to scientific pur- 
suits, discouraged his predilection for botany. That he regarded 
as quite unworthy of serious attention. Another summer passed 
upon the side of the Jura, however, and the perusal of Duhamel’s 
Physique des Arbres, of the Researches upon Leaves of the pastor 
Bonnet (a friend of his father), also of Hale's Vegetable Statics, 


which he painfully translated from the English, and finally the 
acquisition of the Linné del Hurope of Gilibert—in which the 
Linnzan artificial classification even then annoyed him by its 
incongruity with the natural relationships which he already 
recognized,—these had by this time fixed his fate before he was 


at all aware of it; and perhaps had even determined in some 
sort his characteristics as a botanist. 

An unexpected opportunity to pass the ensuing winter in 
Paris opened the way. This aad through an invitation from 
Dolomieu, who, while young DeCandolle was herborizing in the 
Jura, had been mineralogizing in the Alps, attended by two of 
DeCandolle’s school-mates, Picot and Pictet. In the autumn of 
1796 the three young men proceeded to Paris, under the auspices 
of Dolomieu, who secured for DeCandolle a lodging immediately 
over Lis own apartments, and presented him to Desfontaines and 
Deleuze at the Jardin des Plantes. No botanical lectures were 
given at that season of the year; but DeCandolle attended the 
principal scientific courses then in progress; among them those 
of Foureroy and Vauquelin upon Chemistry, of Portal and Cu- 
vier upon anatomy, and of Hauy upon mineralogy. It was 
at this early period that his acquaintance and life-long inti- 
macy with the excellent Delessert family commenced. By a 
rather ingenious device he contrived to make the acquaintance 
of Lamarck, but he gained little thereby in the way of botany, 
Lamarck being just then wholly occupied with the discussion of 
chemical theories. When DeCandolle returned to Geneva in 
the spring of 1797, Lamarck sent by his hands a volume to 
Senebier, and so he came to know his amiable countryman, who, 
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in ascertaining the capital fact that plants decompose carbonic 
acid, may be said to have laid the foundation of modern vegeta- 
ble physiology. The first genus which DeCandolle established 
(in 1799) was Seneliera. 

From his narrative it would appear that, during this summer 
of 1797, the ambitious young botanist of two years’ standing, and 
only 18 years old, had not only conceived the idea of writing an 
elementary work, but actually traced the plan and wrote some 
chapters of it! He even states that from this period date the first 
observations and the conceptions—confused indeed, but correct— 
of the part which the abortion and the union of organs play in 
floral structure,—namely, the ideas which principally distinguish 
the Théorie Elémentaire, published fifteen years later. How far 
these ideas were developed, however, we have no means of as- 
certaining. One would like to see an extract from this early 
manuscript, in confirmation. 

The following winter he began to study law at Geneva. But 
with the little State now annexed to the great French Republic, 
the prospects were not encouraging. A career must be sought 
elsewhere. DeCaadolle determined to study medicine, at the 
same time prosecuting his botanical studies, so as to have a 
double chance, by falling back upon the former in case the latter 
failed to support him. 

In this view, he returned to Paris in the spring of 1798, just 
in time to see his patron Dolomieu set out for Egypt, as one of 
the savans of that famous expedition, and to decline a pressing 
invitation to accompany him. Taking a lodging in the Rue Co- 
peau, to be near the Jardin des plantes, he attended the hospitals 
and medical lectures, which he disliked, but recompensed him- 
self at the Garden of Plants with the courses of Lavépéde, La- 
marck, Cuvier, and Hauy, omitting the botanical lectures, as not 
to his mind, but sedulously examining the plants of the Garden. 
He renewed his acquaintance with Lamarck, at whose request 
he wrote a few articles (under the letter P) for the Dictionaire 
Encyclopedique. Lamarck himself by this time had quite aban- 
doned Botany. 

It was to Desfontaines that DeCandolle was indebted for an 
immediate opportunity of beginning his botanical career. It 
came about thus: L’Heritier, who appears to have been wealthy, 
had engaged Redouté, the celebrated flower-painter, to prepare 
drawings of all the fleshy plants in cultivation, it being impossi- 
ble well to preserve them in the herbarium. The artist under- 
taking to publish these drawings, applied to Desfontaines for a 
botanist to furnish the descriptive letter-press. The kind Des- 
fontaines recommended DeCandolle, and moreover offered to 
direct him in the work. He freely opened to the young botan- 
ist his herbarium and library, and allowed him to study by his 
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side; indeed Desfontaines was his botanical master and fatherly 
friend. ‘The botanical library of L’Heritier, then much the largest 
at Paris, was naturally at his service, until the death by assassina- 
tion, soon afterwards, of its singular owner. DeCandolle, thus 
connecting his name and studies with the work of the unrivalled 
flower-painter, acquired thereby, as he remarks, more reputation 
than be deserved, and more instruction than he expected. 

In the course of this same summer, of 1798, an invitation 
from Alexander Brongniart, the mineralogist, (whom DeCandolle 
had slightly known, through Dolomiex, on his first visit to Paris,) 
connected him with a small party of naturalists who made an 
excursion to Fontainbleau. Besides Dejean, the entomologist, 
then very young, Cuvier and Dumeril were of the party. In 
the autumn of the same year he visited Normandy, with less 
celebrated companions, and formed his first acquaintance with 
marine vegetation. The next year he made a visit to Holland, 
to consult the gardens and conservatories of that country, the 
richest in the plantes grasses, which then occupied his attention. 
One result of this journey was that he induced his friend Benja- 
min Delessert to purchase Burmann’s herbarium, and thus to 
lay the foundation of the important collections and library at the 
Hotel Delessert which have been so useful to naturalists, and so 
liberally devoted to their service. During the winter of the fol- 
lowing year DeCandolle elaborated the Astragalogia, his first in- 
dependent work of any considerable consequence, and which 
was published two years later: in this he found opportunity to 
dedicate to his friend Delessert the Leguminous genus Lessertia, 

About this time, namely, at the beginning of the century, he 
became acquainted with Mirbel, who had come up to Paris from 
the south of France, where he had been a pupil of Ramond. 
Instead of translating DeCandolle’s remarks, we may as well 
give them in the original, 

“Il [Mirbel] savait alors peu de botanique, mais il annongait de l’es- 
prit et des talents. Je me liai avee lui, I! venait souvent déjeuner chez 
moi, Nous causions botanique; j'avais deux ou trois ans d’avance sur 
lui, et jétais naturellement communicatif; je Ini fis parts de plusieurs 
idées, nouvelles pour Jui, et dont quelques-unes létaient pour le science. 
Elles parurent l'interresser, car j'en retrouvai une grande partie dans les 
éléments de physiologie qu'il publia peu d’années aprés; telles sont la 
distinction des feuilles séminales et primordiales, limportance de étude 
des nervures principales des feuilles, ete. Appelé a rendre un compte 
succinct de cette ouvrage dans le Bulletin philomathique, je me divertis 
a ue citer que les idées que j'avais suggérées a l’auteur; je n’en revin- 
diquai aucune, et ne sais pas méme s'il s'est apergu de cette petite malice. 
Je dois dire que je ne prétendis point, méme alors, que se fat un plagiat 
volontaire, mais il arrive souvent dans les sciences qu’on s’appropie, sans 
s’en douter, ce qu’on a entendu dire, 

“ Cette circonstance éveilla ma propre attention sur la justice rigour- 
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euse que j’ai désiré rendre a tous: la force de ma mémoire, et surtout le 
soin que j'ai eu trés-jeune de noter les faits et les idées nouvelles que 
Jentendais dans la conversation, m’ont mis 4 méme de pouvoir, bien des 
années aprés une conversation, citer exactement celui de qui j'avais appris 
un fait ou une opionion quelconque. Cette habitude de justice m’a fait 
beaucoup d’amis, et j'ai eu souvent des remerciements de gens cités par 
moi, qui eux-mémes avaient oublié ce qu’ils m’avaient dit.” (p. 91, 92.) 


To DeCandolle’s credit it must be said, not only that his career 
was remarkably free from controversies about priority and re- 
clamations, but that his example and precepts, his scrupulous 
care to render due credit to every contributor, his respect for un- 

ublished names communicated to his own or recorded in other 

erbaria, and the like, have been most influential in establishing 
both the law and the ethics which prevail in systematic botany 
(more fully, or from an earlier period than in the other depart- 
ments of natural history), and which have secured such general 
codperation and harmonious relations among its votaries. 

In these early days DeCandolle wasa good deal occupied with 
vegetable physiology ;—the results are contained in his papers 
“on the pores in the bark of leaves,” i. e. stomata; on the vege- 
tation of the mistletoe; and on his experiments relative to the 
influence of light on certain plants, mainly those which exhibit 
strikingly the change in the position of their leaves at night 
which has been called the sleep of plants. The account of these 
experiments, in which he caused certain plants to acknowledge 
an artificial night and day, when read before the Institute, gave 
him considerable eclat,—and probably also the compliment of 
being named one of the three candidates to fill the vacancy in 
the Academy of Sciences left by the death of L’Heritier. A mere 
compliment, for the contest, of course, was between Labillardiére 
and Beauvois. In the canvass DeCandolle called upon Adanson, 
then very aged, and in his dotage more excentric than ever. 

If not chosen into the Institute, which indeed he could not 
pretend to expect, DeCandolle was in that year made a member 
of that active association,—la pépiniére de ]'Academie des Sci- 
ences,—the Sociéé Philomathique, and was soon placed on the 
committee in charge of its Bulletin. This brought him into in- 
timate connection with such colleagues as Brongniart (Alex.), 
Duméril, Cuvier, Biot, Lacroix, and Sylvestre. 


“We met, at each others lodgings, on Saturday evenings, after the 
session of the society, to read and to discuss the morceaux intended for 
the Bulletin, and when our labor was finished we took tea together and 
chatted familiarly. As one by one we exchanged the celibate for the 
married state, our wives were introduced ;—then we no longer read our 
extracts, and at length we gave over making the Bulletin, but we kept up 
our Saturday evening reunions. It was in consequence of this that Cu- 
vier continued long afterwards his Saturday evening receptions; but I 
return to the year 1800.” 


| 
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By DeCandolle’s account he was by about ten years the young- 
est member of this réunion. Yet he has the name of Biot and 
Duméril on his list, both of whom survived him for twenty years: 
and Biot was really not quite four years his senior, and Duméril 
only five. 

As a member of this select circle of intimate friends and zeal- 
ous savanis, all then pressing on to the very highest distinction, 
we may well believe that the ambitious young botanist enjoyed, 
and improved to the full, such golden opportunities, that he 
learned something of every branch of natural history, and also 
—what was no less useful at Paris—‘‘a connaitre les hommes et 
les mobiles cachés de bien des choses.” 

DeCandolle sketches the following portraits of three of his 
associates, Duméril, Cuvier, and Lacroix. And first of 


“The excellent Duméril. He was the ideal of the frank character 
which we attribute to the Picards. He was a sincere and devoted friend, 
always ready to second and render any service to me and mine. No 
cloud ever threw a shadow over our alliance, which became closer yet 
when, at a later period, the friendly connexion of my wife with the wid- 
owed Madame Say determined the latter to marry Duméril. He was 
chief demonstrator in the anatomical department at the School of Medi- 
cine, but he became professor and member of the Academy of Sciences. 
Duméril was remarkable rather for the clearness of his ideas, and the 
variety and accuracy of his knowledge in natural history, than for theo- 
retical principles. He was a practical man, whose elementary works 
had considerable success, but who, after having had a glimpse of some of 
the laws of organic symmetry, such as the analogy of the skull to verte- 
bra, seemed to have collapsed before their immensity. His principal 
services to science were in the way of teaching, and in the encourage- 
ment which he so well knew how to give to the young. The heart in 
this kind of influence is more essential than the head, and although Du- 
méril’s judgment was clear and quick, he was much more remarkable for 
his moral qualities. 

“Cuvier, who was from the beginning the intimate friend of Duméril, 
was entirely different: and it would be difficult to find two people who 
were less analogous. Born at Montbéliard and brought up at Stuttgard, 
Cuvier had something of the gravity and even of the obstinacy of the 
German. Placed for sometime in an inferior position, he was forced from 
his youth to make up for it by the dignity of his manner, but the world 
of savans, at least, will never forget his sojourn in Normandy, where he 
made those beautiful investigations on the molluses which were the be- 
ginning of his fame. Called afterwards to the Jardin des plantes as as- 
sistant to the aged Mertrud, he owed this position to the friendship of 
Geoffroy ; but he soon surpassed his patron. In consequence of this posi- 
tion he was a member of the Institute from its foundation, and quickly 
acquired the reputation which results from great talent united to a skillful 
ambition. At the time when the office of secretary was annual he fore- 
saw it would become perpetual, and arranged in such a manner as to 
fill one secretaryship almost continually, either himself or by others; so 
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that he found himself in position to have it without contest when it be- 
came permanent and well paid. These first steps being taken, all places 
fell to him as of themselves, and we saw him successively Professor of the 

les centrales, of the Collége de France, at the Jardin des Plantes, In- 
spector, then Councillor, then Chancellor of the University, Councillor of 
State, Baron, Peer of France, &c. &c. His talent, his aptitude for know- 
ing and doing everything, made him skillful in every function ; he brought 
to it method, order, facility for administration, a knowledge of details 
and of the whole, a sincere love of justice, and a disinterestedness which 
caused him to be noticed and admired. 

Cuvier might justly be compared to Haller, whom he resembled as 
much as the difference of nation and time would allow. Both astonished 
by their extraordinary capacity for learning, knowing equally well natu- 
ral and historical science, greedy of positive facts on all subjects, endowed 
with wonderful memory and a remarkable spirit of order, capable of great 
Jabor, and yet gifted with much facility. But at the side of these admi- 
rable qualities it might be observed that neither had an inventive genius; 
they observed facts well, but never thought to unite them by a theory 
that would divine or discover others. Their characters corresponded even 
outside of science: both loved power, and sacrificed precious time to the 
desire of political advancement; both loved reading to a passion, even at 
the hours destined ordinarily for meals and domestic intercourse; both 
were cold and haughty in conversation with those who inspired them with 
No interest, piquante and profound to those whom they thought worthy 
of it; finally both had a certain contempt for that class of ideas called 
liberal, and held to the aristocratic party. The great size of their heads 

ve them a certain physical resemblance. In one word, it would be dif- 
feult to find two celebrated men more exactly alike, and the lovers of 
metempsychosis might say, if the epochs would permit, that the soul of 
Haller had passed without change into the body of Cuvier. 

“To me, personally, Cuvier was well-nigh perfection. . . . . 1 . 
Notwithstanding the great difference in our respective views of life and of 
politics, and even of science in some theoretical matters, our intimacy was 
never clouded, nor was it disturbed by his quarrel with Geoffroy, although 
he knew that my opinions inclined towards those of the latter. 

“The geometrician Lacroix was a genuine specimen of the philosopher 
of the eighteenth century, a republican of the school of Condorcet, an 
enemy to the great and their hangers-on, uniting the gaiety of a child 
with the moroseness of a disappointed old man,—the ease, grace, and 
kindness of a warm-hearted gentleman with the gruffness of a grumbler. 
He was a thoroughly excellent man, but a stranger to the life of the world 
around him. The character of the misanthrope in Moliére, which I sup- 
posed purely imaginary, I found completely realized when I knew Lacroix.” 


An episode of fifteen days, during which DeCandolle, to his 
great surprise, had political functions to perform,—being ap- 
pointed one of the three notables of the department of the Lé- 
man, in a representation of all the departments of the French 
Republic, which the First Consul called together,—gives us the 
first glimpse of Bonaparte in this narrative; and DeCandolle’s 
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account of the interviews with him, and with his minister of 
police, Fouché, is well worth preserving. With this transient ex- 
ception, we have only the most incidental allusions to public af- 
fairs during the eventful years of the Consulate, the Empire, and 
the Restoration. 

We pass by, also, the interesting account which DeCandolle 
gives of the doings of Delessert and himself, in the establish- 
ment and administration of the Philanthropic Society, which 
grew out of the introduction by them of Count Rumford’s eco- 
nomical soups, distributed to the poor. These honorable under- 
takings brought the two friends into relations with Rumford 
himself when he came to reside at Paris. Indeed Delessert, as 
we have had occasion to learn, became one of Count Rumford’s 
executors. The admiration with which Rumford’s writings and 
economical inventions had inspired the two young philanthro- 
pists was much diminished upon personal acquaintance. 


“Tt was after his plans,” writes DeCandolle, “that we had constructed 
our furnaces, after his receipts that we made our soups, upon his advice 
that we were induced to substitute such assistance for gifts of money.” 


So when Rumford was expected at Paris, they congratulated 
themselves upon such an acquisition, went to meet him on his 
arrival, and brought him to dine with them. 


“ We found him a dry, methodical man, who spoke of benevolence as 
a discipline, and of the poor as we should not have dared to speak of 
vagabonds. It is necessary, said he, to punish those who give alms; 
the poor must be forced to work, &e., &c. Great was our astonishment 
at hearing such maxims: however we did our utmost to profit by his ad- 
vice in practical matters. I hada good deal of intercourse with him, 
one among others odd enough. Mdlle. Rath, a Genevese painter, and 
like ourselves enthusiastic about Ruinford, wished to paint his portrait to 
be engraved. M. Jay, her relation and my friend, then director of the 
Décade Philosophique, wished to put it into his journal, and asked me for 
a notice of M. Rumford to accompany it. Knowing little of his former 
life, I asked M. Rumford himself for a few notes: he promised them, and 
appointed an interview at his house to give them to me. I went: what 
was my astonishment when he presented an article entirely complete and 
quite eulogistic. That was not all; he required me to copy it on the 
spot, not wishing to leave the manuscript in his writing in my hands. [I 
thought the proceeding rather indelicate, and the distrust not very polite. 
I deferred however to the wishes of a man for whom I had always had 
until then the highest respect; I obeyed: I transmitted to the Décade 
the written article, with small additions, and I have never mentioned until 
after the death of Rumford, not even until now, the secret of its origin, 
thinking that this trait would not raise him in estimation. 

“M. Rumford settled in Paris, where he afterwards married Mdme, 
Lavoisier, the widow of the celebrated ebemist. I saw something of both, 
and I never knew an odder union. M. Rumford was cold, imperturbable, 
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gbstinate, egotistical, prodigiously occupied with the material part of life, 
and in inventions in the smallest matters. He was engrossed with chim- 
nies, lamps, coffee pots, and windows made after a peculiar fashion; and 
he contradicted his wife twenty times a day about the management of 
her housekeeping. Mdme. Lavoisier-Rumford was a woman of 
very decided character. A widow for twelve or fifteen years, she had 
been in the habit of having her own way, and did not like to be contra- 
dicted. Her mind was broad, her will strong, her character masculine. 
She was capable of lasting friendship, and I could always congratulate 
myself on her kindness to me. Her second marriage was soon disturbed 
by grotesque scenes. Separation was better for both than union. He 

ot a pension, which he needed, but which death prevented his long en- 
joying. She obtained liberty and the title of Countess: both were satis- 
fied. He could now arrange the house at Auteuil as he liked: she con- 
tinued to receive a select circle at hers.” 


Of this racy and unflattering sketch, we have only to remark 
that, however it may have been as to the pension, Rumford’s pe- 
cuniary means, as shown by his endowments and legacies in this 
country, were more considerable than DeCandolle supposed. 

Appropos to reminiscences of distinguished savanis, we look 
forward a year or two in the narrative, and select the following. 
And first, of a person who was well known to a past generation, 
and to some who still survive, at Philadelphia. 


* Joseph Correa de Serra was then about fifty-five or sixty years old. 
He was of an ancient family in Portugal, which had produced several 
literary men. After studying at the University of Coimbra he was trans- 
ferred to Rome, where he pursued theological studies for a dozen years at 
the College of the Sapienza, but which he left with a knowledge of many 
things beside theology. Returning to Portugal, he was made governor 
to the hereditary Prince, Secretary to the Academy of Sciences, &c., and 
became a very influential person, both,on account of his talents and on 
account of the position of his pupil, who it was supposed would become 
king on attaining his majority, as his mother was only regent. Correa 
was made Minister; and his first act was to overthrow the Inquisition. 
But the Prince died just as he was coming of age, and Correa was left 
exposed to the hatred and jealousy of the priests. After a while he ob- 
tained permission to go to England, where he lived in the society of the 
savants of which Sir Joseph Banks’ house was the centre. Afterwards 
he removed to Paris, where he also lived among savants and men of let- 
ters, and where he showed the most noble character when the siezure of 
Portugal by Bonaparte deprived him of all his resources. He possessed 
the singular faculty of knowing every thing apparently without labor. 
It is only the people of the south who can thus combine great facility 
with profound idleness. The latter prevented his publishing anything 
beyond small dissertations, quite below his talents; but in conversation 
all his various knowledge and his ingenious views were charmingly exhi- 
bited. In these days Humboldt and Cuvier often came to my lodgings, 
where they occasionally met Correa. Although their celebrity was far 
above his, and justly so, on account of their published works, yet Correa 
always got the advantage over them; and it was by no means the least 
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of the enjoyments of our sociable little dinners to see the sort of defe 
ence, and even fear, which Cuvier and Humboldt exhibited in the an- 
nouncement of their opinions before Correa, who, with the grace and sly 
maliciousuess of a cat, would at once expose their weak sides. Like 
them, he was familiar with all the historical and natural sciences, and he 
used his vast stores of knowledge with a severe logic and rare sagacity. 
He spent many hours in my herbarium; where the subtle perspicacity 
which he brought to bear at a glance upon plants, often wholly new to 
him, taught me much of the art of observing, and especially of combining 
observations in botany. ‘lo such talents he joined a lofty soul and a heart 
devoted to friendship. It was a great grief to me when, at over sixty 
years of age, he quitted Europe to rejoin in Brazil the king who had per- 
secuted him; but he forgot all his wrongs when his sovereign became un- 
fortunate. Correa died when ambassador to the United States.” 


The following, of a somewhat later period, is abridged from 
DeCandolle’s account of the Société d’ Arcueil:— 


“Tts founder was the excellent and illustrious Berthollet, who then living 
in his country residence at Arcueil, invited thither, once a month, 
a few young savanis, by way of encouraging their efforts. His colleagues 
MM. de la Place and Chaptal, also senators and members of the Insti- 
tute, were, so to say, Vice Presidents of this little reunion. Humboldt 
also had a place, and the parterre was composed of Biot, Thénard, Gay- 
Lussac, Descotils, Malus, Amédée Berthollet, and myself. Later, Berard 
and Frangois de la Roche were admitted. [ And finally Arago, Poisson, and 
Dulong, adds the editor, who notes that the last volume of the Mémoires 
d’ Arcueil was published in 1817.] The association was devoted to the 
physical and chemical sciences. I was admitted in view of the applica- 
tions of — physiology to chemistry; and I contributed some arti- 
cles upon this subject to the Mémoires d’ Arcueil, namely, my Note on 
the cause of the direction of stems towards the light, my Memoir on the 
influence of absolute height upon vegetation and upon the geographical 
or topographical distribution of plants, and, later, one upon double flow- 
ers, especially of the Ranunculacee. ‘The first of these writings was a 
simple and clear solution [although an incorrect one, as it proves.—Ebs. ] 
of a problem which was deemed insoluble ; the second reduced to just pro- 
portions the exaggerations of Humboldt upon the influence of elevation ; 
the third was an essay connected with the observations of the degeneres- 
cence of organs, to which my Théorie Elementaire was devoted. ..... 

“ We commonly made our rendezvous at Thénard’s, and went together 
to Arcueil, as happy with this run into the country as school-boys out 
for a holiday. We walked about in this pleasant villa, and relished 
the society of our leaders. Nothing can fully describe the good-nature 
and simplicity of M. Berthollet and even of Madame. They were with 
us as parents with their children, and we made ourselves at home in the 
house with perfect abandon. M. Berthollet was quite fat and very full- 
blooded. He feared heat so much that he wore clothes only out of re- 
spect to society, and at night he slept entirely uncovered upon his bed, 
‘What,’ said we, ‘even in winter? ‘Oh,’ he answered, ‘when it is very 
cold I spread my pocket-kandkerchief over my feet.’ This man, so high 
in social rank and scientific celebrity, bore contradiction unusually well, 
and loved above all things truth, When the first works of Berzelius 
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pon definite proportions became known at Paris, I was very much taken 
with them, and although they were in direct opposition to the principles 
of statical chemistry he sustained, 1 did not fear to tell M. Berthollet the 
high opinion I had of them. Far from taking offense at this preference, 
he encouraged me to study the writings of Berzelius. 

“M. de la Place was of quite a different character. He had the dry- 
ness of a geometrician and the haughtiness of a parvenu. Over and 
above these defects of manner, he was a man of honor and worth. ... . 
He often seconded me, although in truth he thought very little ot natu- 
ral history. In our meetings he often had little quarrels with M. Berthol- 
let, and would think to silence him by saying: ‘ But you see, M. Berthol- 
let, what I say to you is mathematics.’ ‘Eh, par Dieu, what I say to you 
is physics, answered the other, ‘and that is quite as good” . . . . 
Humboldt also came from time to time; but he added much of life and 
interest when he appeared. He affected to pass himself as the creator of 
the science of Botanical Geography—to which he has only added cer- 
tain facts, and the exaggeration of a true theory so as to render it almost 
false. He never quite pardoned me for having, in the preface to my 
memoir on the geography of the plants of France, cited those who be- 
fore him had occupied themselves with geographical botany,—although 
in this exposition I had, in truth, much amplified his share. 

“ Among the other members of the society of whom I have not yet 
spoken, I would chiefly mention Thénard, who was then commencing a 
career which has since become very brilliant, His activity, his ardor, 
and his uprightness pleased me very much. , . . I could draw, in 
an anecdote, the contrast between the characters of Thénard aud Des- 
cotils. . . . . It was then very difficult to correspond with England, 
on account of the continental blockade. I happened to be the first to 
receive, by a letter from Dr. Marcet, the news of Davy’s great discovery in 
decomposing the fixed alkalies. By a happy chance, it reached me on 
the morning of the day of our meeting, I hastened to our usual ren- 
dezvous, and could not wait for the session to impart so important a dis- 
covery. I read my letter to the members present. Thénard was enthu- 
siastic; he ran about the room like a mad-man, crying out; ‘it is beauti- 
ful, it is admirable!’ Then turning to me, and laying hold of his arm: 
‘Look here,’ said he, ‘I would give this arm to have made this discovery.’ 
Descotils, tranquilly buried in an arm-chair, said also, but in quite an- 
other tone: ‘It is very fine; but I would not give the end of my little 
finger to have made it.’ ” 

We pass over all DeCandolle’s account of his life and domestic 
affairs during his residence at Paris, his particular investigations, 
his excursions, in Switzerland and elsewhere,—even the memo- 
rable one in the Jura with Biot and Bonpland, in which he led 
the party into a position of imminent danger, causing Bonpland 
to bemoan his hard fate in having to perish on such a mole-hill 
as the Jura, after having safely climbed Chimborazo (p. 154) ;— 
his engagement and marriage (the latter in April, 1802) with 
Mile. Torras, of a Genevan family resident in Paris; of the 
foundation of his herbarium by the fortunate acquisition of that 
of L’Heritier ;—of the first course of lectures which he gave, at 
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the Collége de France, as a substitute for Cuvier, during the tem-@ 
porary absence of the latter, giving a course of vegetable physi- 
ology in place of one on general natural history ;—how he pre- 
pared to take the degree of M.D. in order to qualify himself as a 
candidate for the chair of medical natural history at the School 
of Medicine, then vacant; but how Richard, who disliked him 
because he was a pupil of Desfontaines, as DeCandolle says, in- 
stigated Jussieu to offer himself for this chair, upon which of 
course DeCandolle withdrew, but nevertheless wrote and sus- 
tained as a thesis for the doctorate, his Essay on the Medical 
Properties of Plants, compared with their exterior forms and 
their natural classification. He bore his examination creditably, 
received his diploma, and, the same evening, a private mock 
inauguration, which, considering the parties engaged in it, must 
have been irresistably comical. 

“ Duméril invited to his house my family, my comrades of the Bulletin 
Philomathique, and even some of the Professors of the Ecole de Medicine. 
This grave assembly amused themselves in giving me the reception, in full 
dress, from the Malade imaginaire. It was a curious sight to see Cuvier, 
Lacroix, Biot, and other learned Academicians -rehearsing the scene from 
Moliére in the costumes of the Comédie Frangaise. They had smothered 
me in an immense sugar-loaf. paper cap ornamented all over with little 
lamps all alight. In the motion of bowing I constantly expected to be set 
on tire. But the acolyte who conducted me would then press a sponge 
well filled with water borne on the top of the cap, and the water ran 
down, not upon the lamps, but upon my head,—the audience laughing 
uproariously at my surprise.” 

Let us pass on to more serious matters, and rapidly sketch 
the outlines of the scientific career now fairly and pont 
opening. For the event which fixed DeCandolle in his true field 
of labor was his arrangement (in 1802) with Lamarck—who had 
long since abandoned botany—to prepare a new edition of the 
Flore Francaise. The arrangement was a favorable one to De 
Candolle, both financially and seientifically. The new edition 
was of course an entirely new work, one particularly adapted to 
DeCandolle’s genius, pa | which gave him at once a wide reputa- 
tion. Indirectly this work gave origin to the botanical explora- 
tions of the provinces of France, under the auspices of the 
Government, which engaged much of DeCandolle’s attention 
from the summer of 1806 until he ceased to be a French subject. 

And now, the death of old Adanson left a vacancy in the 
botanical section of the Institute, which DeCandolle might hope 
to fill. But parties and personal dislikes, as it appears, were not 
unknown nor uninfluential in the Paris of half a century ago. 
Indeed DeCandolle (let us hope without sufficient grounds) 
roundly charges lamentable weakness to Lamarck, and less cred- 
itable motives to Fourcroy and even to Jussieu, in respect to the 
nomination and canvass; while of the Abbé Hauy he relates, to 
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his credit, that, upon being approached with the suggestion that 
his conscience should prevent his voting for a Protestant, he 
replied that he was very glad of an opportunity to show that he 
never mixed up religious opinions with scientific judgments. 
Palisot de Beauvois, the rival candidate, was elected, in spite of 
the hearty support DeCandolle received from his comrades of the 
Bulletin Philomathique and his eminent associates of the Société 
Arcueil, Berthollet, Chaptal, LaPlace, Cuvier, &c.,—to say noth- 
ing of his scientific superiority over his rival, which DeCandolle 
naturally regarded as very great. At that time, according to 
DeCandolle, Beauvois had produced, “ni la Flore d’ Oware, ni le 
Prodrome de l’Ethéogamie, ni en un mot aucun de ses ouvrages 
qui,” etc. But in this DeCandolle’s memory was perhaps at 
fault: for, while this election took place in the autumn of 1806, 
the latter of these works of Beauvois, according to Pritzel, was 
published in 1805, and the first volume of the former in 1804. 
Evidently the disappointment was keenly felt. Membership 
in the Institute secured not only an onion | position but also a 


comfortable little annuity. This, and the prospective needs of 
an increasing family disposed DeCandolle to look elsewhere, and 
to accept, after some hesitation, the botanical chair at the Uni- 
versity of Montpellier, which in 1807 became vacant by the 
death of Broussonet. Hardly was he established there when 


the death of Ventenat, in the autumn of 1808, made him again 
a candidate for a seat in the Institute;—again an unsuccessful 
one, but now chiefly because a considerable number of his par- 
ticular friends in the Institute required a promise that if chosen 
he would reside at Paris, which he could not with propriety give. 
So they voted for Mirbel;—and DeCandolle took root at Mont- 
pellier, where he flourished from 1808 to the year 1816. 

That DeCandolle, full of ambition and with a good opinion of 
his abilities, should have disliked to give up Paris is natural; but 
he himself afterwards records the opinion (which we share) that 
his removal from the metropdlis was the best thing for him, as 
enabling him to accomplish more for botany. And as to the 
honors of the Institute, his disappointments were more than 
made up to him in the sequel by his election as one of the eight 
foreign associates of the Academy of Sciences. 

At Montpellier, DeCandolle was heartily welcomed by his col- 
leagues, by the official personages and by the protestant society 
of the city,—in those days there was little social intercourse be- 
tween catholics and protestants in the south of France,—and he 
gave himself with ardor and success to his new duties, He 
renovated the botanic garden,—the oldest in France, founded 
by Henry IV,—and secured additional funds for its support. 
He built up the botanical school, and developed peculiar talents 
as an instructor,—with results perhaps up to the average as 
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respects the making of botanists; but Dunal, one of his earliest » 
pupils, was about the only one at Montpellier who achieved a 
general reputation, and his fell much below expectations. He 
continued and extended his official botanical explorations of the 
provinces of France, making annual reports to the Minister of 
the Interior, and planning a very comprehensive work on the 
Statique Végétale de la France, which, however, owing to political 
and other changes, was never written. He wrote and published 
the Théorie Elémentaire, which made his reputation as a theoreti- 
cal botanist, and well exemplifies the characteristics of his genius 
in this regard,—constructive rather than critical,—quick and in- 
genious in seizing analogies and in framing hypotheses, rather 
than sagacious in testing their validity,—content with an hy- 
pothesis which neatly connects observed facts, but not so solicit- 
ous to prove it actually true, nor urgent to follow it out to ulti- 
mate conclusions,—a lucid expositor, and a happy diviner within 
a certain reach, rather than a profound investigator,—in short, 
a ‘generalizer rather than an analyzer.’ 

At Montpellier, also, DeCandolle planned his Systema Vegeta- 
bilium,—a systematic and detailed account of all nen plants, 
arranged under their natural families,—and he there prepared the 
first volume of this work; thus, with characteristic ardor and 
courage, but without calculating its immensity, entering upon 
the grand and most important undertaking of his life, and into 
that field of labor in systematic and descriptive botany for which 
he was eminently adapted, by his enterprising disposition and 
Se ee his capacity for sustained labor, his excellent 
memory, his spirit of order and method, his quickness of eye, 
and his great aptitude for generalization. 

The overthrow of the Empire, the Restoration, the Hundred 
Days, and the final fall of Napoleon supervened. DeCandolle’s 
life at Montpellier was troubled and his prospects precarious. He 
naturally turned to his native Geneva, where he had kept up 
intimate social relations; and when he had ascertained that a 
place would be — for him, he exchanged the compara- 
tively ample emoluments of the chair-at Montpellier, for the very 
rate’ A salary of one at Geneva, encumbered with the duty of 
lecturing upon zoology as well as botany. 

Pending the change he made a visit to England, in 1816, of 
which a detailed account is given, with reminiscences of the bot- 
anists and others whose personal acquaintance he then made. We 
regret that we have no room left for further extracts: his account 

1 It is curious that DeCandolle, who early took to the ideas of Geoffroy in anat- 
omy, who founded his morphology of the flower upon the idea of symmetry, and 
recognized the homology of the floral organs with leaves, and who could have got 
from the writings of his townsman, Bonnet, enough of phyllotaxy for the p 


seems never to have thought of connecting the one with the other, nor to have 
asked himself why a flower is symmetrical. 
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» of Brown is expressive of the great respect he entertained for 
him, and that of Salisbury and of Lambert is amusing. 

Settled now at Geneva, at the good working age of 38, the nar- 
rative of his steadily industrious and prosperous life, and of his 
happy surroundings, flows on for nearly 200 pages, down to the 

overthrow of his health by an overdose of iodine in 1836, 
his partial convalescence and resumption of botanical work in 
1837, and ends with the record of the death of his only brother, at 
the beginning of the year 1841, only eight months before his own. 

These 25 years witnessed the publication of the two volumes 
of the Systema ; the change of plan to a Species Plantarum in a 
restricted form, more nearly within the limits of a mortal’s life 
and powers; the publication of the Organographie and of the 
Physiologie Végétale, and,—not to mention a hundred other botan- 
ical and sundry miscellaneous writings, of greater or smaller 
extent,—of seven out of the present fifteen volumes of the Pro- 
dromus. Only one botanist of the present century,—and one 
happily who still survives,—has accomplished an equal amount 
of work, and good work, in systematic botany. 

Our account has run on to such a length that we cannot touch 
upon DeCandolle’s social and domestic life—of which the me- 
moirs reveal pleasant glimpses, nor of his useful and honorable 
life as a Genevan and Swiss citizen. Nor can we now venture 
to gather interesting anecdotes from his notices of friends, visit- 
ors, pupils,? and collaborators; nor notice his methods of work- 
ing, and his capital arrangements for securing and classifying 
details and economizing time. 

It is not for us to pronounce upon DeCandolle’s relative rank 
in the hierarchy of naturalists. He incidentally once speaks of 
Brown and himself as rivals for the botanical sceptre. It is nat- 
ural that they should be compared, or rather contrasted; for 
they were the compliments of each other in almost every respect. 
The fusion of the two would have made a perfect botanist. But 
DeCandolle’s facility for generalization, zeal and industry were as 
much above, as his depth of insight and analytical power were 
below Brown’s. The one longed, the other loathed, to bring 
forth all he knew. The editor compares DeCandolle’s traits of 
character with those of Linnzeus, as delineated by Fabricius, and 
finds much resemblance. But his impress upon the science, 
however broad and good, can hardly be compared with that of 
Linnezus. A. G. 

2 In his note about Berlandier, (p. 337, 338) the editor has fallen into a mistake 
in respect to his collections, acquired of his widow by Lieut. (now General) Couch 
and sent on to Washingtom. The botanical collection was purchased for distribu- 
tion by Dr. Short of Kentucky, and the sets of specimens (which were poorly pre- 


served, indeed, but = very important) were most liberally presented by him to 
those botanists to whom it was thought they would be most useful. 
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Art. I.—Description of a method of Reducing Observations of 
Temperature ; by Professor J. D. Everett, of Kings College, 
Windsor, Nova Scotia. 


THE climate of a place, as regards temperature, involves three 
principal elements—mean temperature—range—and date of phase, 
using this last term to denote the earliness or lateness of the 
seasons generally, as regards temperature. 

The first of these elements is subjected to measurement by 
nearly all meteorological observers; the other two, and espe- 
cially the third, have not received equal attention. These three 
elements appertain alike to daily and to annual variations, but 
we shall confine our remarks to the latter. 

Annual range (i. e. the range that occurs within the year) has 
been measured in various ways. Sometimes it is assumed as the 
difference between the two extreme readings which occur within 
the year—sometimes as the difference between the two extremes 
of daily mean temperature—sometimes as the difference between 
the mean temperatures of the warmest and the coldest calendar 
month—sometimes as the difference between the mean tempera- 
ture of a certain number of the warmest calendar months, and 
that of an equal number of the coldest. 

The two latter modes of measurement are open to serious ob- 
jection from the unequal manner in which they apply to differ- 
ent places, It is obvious that the range, if estimated as the dif- 
ference between the warmest and the coldest calendar month, 
will (ceteris paribus) appear greatest when the maximum and 
minimum fall precisely in the centres of the two months, and if 
this condition is more nearly fulfilled at one of two places eom- 
pared than at the other, the comparison will be unequal. The 
same remark applies when the mean of three (or any other num- 
ber of ) warm months is compared with that of the same number 
of cold ones, and the error will (in proportion to the deduced 
range) be as great as in — single months. 

The element of “date”’ which thus interferes with the deter- 
mination of range from monthly means, is, for its own sake, well 
worthy of careful investigation; but meteorologists generall 
content themselves with loose estimates of its amount, and wit 
the exception of the article Meteorology in the new edition of 
the Enc. Britannica, I am not aware that any work in the Eng- 
lish language contains directions for coraputing it. 

We propose to describe a method of deducing both “range” 
and “date” from the mean temperatures of the twelve calendar 
months. The method, though it is in fact a modification of that 
described in the article above mentioned, was not thence deri- 
ved, but was based on a more elaborate method employed by 
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Professor W. Thomson of Glasgow, and reduced to its present 
form by the writer. 

It virtually consists in removing the irregularities which char- 
acterize the actual curve of temperature at a given place, for any 
particular year or group of years, so as to obtain in its stead a 
regular curve which can be expressed by a simple mathematical 
formula. In the reduced curves thus obtained for various places 
—or what amounts to the same thing, in the formule which ex- 
press them, we have a definite measure both of the compara- 
tive earliness of the phases of temperature and of the amounts 
of annual range as estimated by a comparison of the warmer 
half of the year with the colder. 

The curve which is thus adopted as the standard of reference 
is what mathematicians call the “curve of sines,” or a “simple 
harmonic curve,” and is expressed by the equation 

y=A,+A,sin(z+E,) 

where A, denotes the mean temperature of the year, A, the 
amplitude, or greatest departure of the curve from the line of 
mean temperature, which will be the same above this line as 
below, and will therefore be equal to half the annual range, and 
E, expresses the “date of phase” being greater in proportion 
as the phases are earlier. The curve has one maximum and one 
minimum in the year; which are precisely half a year asunder, 
and exactly midway between these are the two points where the 
curve intersects the line of mean annual temperature, corres- 
ponding to these two days, one in Spring and the other in Au- 
tumn, whose temperatures are on the average the same as the 
mean of the year. 

The curve for a year will consist in fact of four precisely sim- 
ilar‘portions, the part which is above the line of mean tempera- 
ture being precisely similar to that which is below, and each of 
these halves being bisected symmetrically by the points of max- 
imum and minimum temperature 

It is not of course pretended that the actual temperature of 
any place fulfills these conditions; but merely that when a uni- 
form standard of reduction is to be applied to a number of pla- 
ces (in the temperate or frigid zones) such a curve as we have 
described is adapted to the purpose. While possessing the ne- 
cessary amount of uniformity, the curve at the same time admits 
of infinite variety in respect of its amplitude (i.e. the extent of 
its ct ong from a straight line) which may be increased or di- 
minished, without limit, according as we wish to represent a cli- 
mate where the annual range is great or small. 

It is not necessary in practice to draw the curves in question 
but merely to calculate the values of the constants A, A, an 
E,, the manner of doing which will be shown further on. We 
may merely remark in passing, that the labor of deriving these 
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three constants from the monthly means, is less than that of de- 
riving the monthly from the daily means. 

The constant A, as already stated, is the mean annual tem- 
perature. 

The constant E, represents the interval from that day in Au- 
tumn which forms the boundary between the warm and cold 
halves of the year to the 15th of January, the scale of represent- 
ation being such that 360° corresponds to an entire year. 

The constant A, (or the amplitude) is approximately equal to 
the difference between the mean temperature of the year and 
that of the warmest or coldest group of 30 days. More accu- 
rately it is proportional (but not equal) to the difference between 
the mean temperatures of the warm and cold halves of the year, 
bearing to this difference the constant value of 1:1:2879. In 
speaking of the warm and cold halves of the year, I suppose the 
year divided at two opposite points, that is to say two points 
which are six months asunder, in such a manner that the great- 
est possible amount of heat shall be contained in one half, and 
(consequently) the greatest possible amount of cold in the other. 

In the de ciao tae given of E, and in the second of the 
definitions of A,, not only annual harmonic variations, but also 
half-yearly, are taken into account. 

As a specimen of the manner in which the proposed method 
of reduction may be employed for comparing climates, I subjoin 
a table’ showing its results as applied to all those stations of the 
Scottish Meteorological Society which have furnished observa- 
tions of temperature for the three years 1856-7-8. The data 
are the mean temperatures of the stations for each calendar 
month, on the average of the 3 years above named, as given in 
the Society’s Report for the quarter ending June 30th, 1859. 

The names of stations are entered in the order in which they 
appear in the Society’s Reports, being nearly that of latitude, 
proceeding from north to south. 

The first column of numbers contains the values of A, or the 
mean annual temperature, obtained in the usual manner. 

In the second and third columns are the values of A, and E, 
(amplitude and epoch) determined in the manner already ex- 
plained. 

The fourth column shows the number of days and tenths of 
a day by which each station is earlier or later (as regards the 
phases of the temperature) than the mean of all; days earlier 
than the mean being denoted by the sign +, and days later than 
the mean by the sign —. 

The fifth column exhibits the difference between the mean 
temperatures of the warm and cold halves of the year. 

e numbers in the fourth column have been obtained from 


1 Table 1. 
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those in the third by taking the difference between the value of 
E, for each cutie station, and its value for the mean of all, 


and converting it into days at the rate of 1° to1,'; day, (since 
860 : 865: : 72: 73.) 
The numbers in the fifth column are proportional to those in 
the second, and have been obtained from them by the formula 
log. A, + ‘1099= log. n, (since ‘1099 is the logarithm of 1-2879.) 


Taste Results for three years, 1856-8. 


Values of oy | Diff rence >. 
Stations. twee worm: n 
| Ey than mean. | cold half 


11°6 
13°1 
13°3 
13°9 
14°0 
13°8 
14°9 
14°3 
13°6 
14°4 
13°4 
14°1 
14°9 
13°8 
13°7 
13°8 
14°9 
15°2 
14°3 
14°4 
13°7 


Stornoway ..... eee 15° 34’ 
Culloden ..... Sunes 80° 57’ 
Elgin 79° 24’ 
Castle Newe....... “8! 80° 29/ 
Braemar 79° 6’ 
Aberdeen ...... 78° 
Fettercairn 46°9 83° 29’ 
Arbroath ..........) 46°6 ‘ 79° 53’ 
47°7 18° 
45'8 80° 89’ 
Callton Mor.... 47°2 80° 
Greenock.......--- 48-4 76° 37/ 
Baillieston .........) 46°6 80° 28’ 
Dalkeith........... 48°3 79° 25/ 
47°3 76° 16’ 
47°0 71° 
46°2 5 83° 56’ 
Thirlestane ........) 45°1 80° 46’ 
Milnegraden .......| 47°0 ‘ 78° 43’ 
44°2 g2° 9’ 
Makerstoun 46°8 17° 297 
Drumlanzig ... 47°0 "96 15°4 
Kirkpatrick ........) 46°5 81° 5’ || 
Means .........| 46°7 79° 20’ 1411 


Tas_e I].—Results for single years. 

Stations. Values of | 

| 1857. | ; 

Bressay (Shetland). . | - | 55° 41’ | 
Sandwick (Orkney). ....... | 62° 2’ 
Stornoway......... 72° 3! 
Culloden ..........| 74° 56’ 
68° 27’ 
62° 10’ 


Values of A,. 


we may proceed as follows: The mean value of E, for all the 
stations is 79° 20’. To reduce to the beginning of the year, 
subtract 15°, since our reckoning has been taken from the mid- 


\ | | 
if 
| 
— 
56. 1857. | 1858. 
| 78 | 86 
.. | 86 | &8 
.| | 
6 94 | 91 
8 104 | 
To find the centres of the warm and cold halves of the year, 
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dle of the first month. This leaves 64° 20’, which is the inter- 
val from the beginning of the cold half to the end (or begin- 
ning) of the year. The complement of this or 25° 40’ is the in- 
terval from the beginning of the year to the centre of the cold 
en which again is 180° distant from the centre of the warm 
alf. 
25° 40’ corresponds to 26 days (nearly) 
205° “209 “ 

The 26th and 209th days of the year are January 26th and July 
28th, which are therefore the centres of the cold and warm halves 
of the year, for the mean of the stations. The corresponding 
dates for any particular station, will be later or earlier than 
these by the amounts shown in the fourth column. 

An expeditious method of finding the centre of the cold half is 
to assume the complement of E, as representing the interval 
from Jan. 15th to the required centre. ‘I'hus the complement of 
70° 20’ is 10° 40’ corresponding to 11 days nearly, hence the cen- 
tre of the cold half is 11 days later than January 15th. This 
determination it will be observed coincides with that above 
given. In like manner the centre of the warm half will be 11 
days later than July 17th. 

By taking the sum and the difference of A, and A, we should 
obtain approximately the mean temperatures of the warmest and 
coldest groups of 30 days; or if the difference between the tem- 
peratures of these two periods is required, it can be found by 
simply doubling A,. These determinations are however only 
first approximations, and this is my reason for omitting them, 
all the numbers contained in the Table being second approxima- 
tions at least. 

With the joint purpose of testing the powers of the method, 
and comparing different years, I have calculated the values of 
A, and EK, for single years for a few of the Society’s stations, 
including three (the first three) which are not contained in the 
former table. The results are given without any reservation in 
Table IT. 

Bressay (Shetland) appears to be the latest of the Society’s 
stations, being about 13 days behind the mean of the 24 stations 
included in ‘l'able I. Sandwick (Orkney) precedes Bressay by 
about 2 days, and this interval is preserved nearly constant from 
1857 to 1858, although the absolute times differ by nearly a . 
fortnight. The amplitudes are also less for these two stations 
than for any others, the amplitude (and consequently the range) 
at Bressay die only about four-fifths of the average derived 
from the 24 stations. The extreme lateness of Thurston (near 
Dunbar) seems to be borne out by the results from single years, 
as appears from a comparison with the neighboring station, East 
Linton. The extreme earliness of Yester cannot be so satisfac- 
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torily tested, as the interpolations (in defect of observations) at 
this station are numerous during the years 1857-8. In the year 
1856, which is entirely free from interpolation, Yester appears 
to have been 16 days earlier than Thurston, and 11 earlier than 
East Linton, a remarkable difference, considering that all three 
places are in the same county (East Lothian). Comparing one 
year with another, it appears that the seasons were latest in 1857, 

eing fully a week later than in 1856, and at some places about 
a fortnight later than in 1858. At Thurston the difference be- 
tween the last two years amounts to nearly 21 days. All the 
inferences as to dates contained in this paragraph, are derived 
from mere inspection of the values of E, bearing in mind that a 
degree nearly corresponds to a day, and that the phases are ear- 
lier in proportion as E, is greater. 

As an instance of the convenience afforded by the present 
method, for comparing the climates of different countries, I sub- 
join the values of A,, A, and E, for Edinburgh, and for Albion 
Mines, N.S., the former derived from the monthly means of the 
late Mr. Adie’s observations, embracing a period of 40 years, for 
which I am indebted to a paper by Principal J. D. Forbes, as 
epitomised in the Ed. New Phil. Journal for July, 1860, the lat- 
ter from 11 years observations by Mr. Henry Poole, Manager of 
the mines. The monthly means themselves are— 


For Edinburgh. 
86:69 37°99 40°61 4483 5027 55°66 5827 5744 53°73 4747 4121 36°60 


For Albion Mines. 
19°85 19°90 27:41 37°38 4858 58:14 6610 65:19 5605 46°28 35°59 2447 


from which are derived the following values of mean tempera- 
ture, amplitude, and epoch: 

Edinburgh, A,=10°8 E,=88° 27’ 

Albion Mines, A ,=23°0 E,=78° 18’ 

Hence, cleared of technicalities, the relation between the two 
climates may be expressed by saying that the village of Albion 
Mines is on the average of the year about 5° colder than Edin- 
burgh, that its range is rather more than double, and that its 
seasons are on the average 5 days later. No such definite in- 
formation is obtained by inspecting the monthly means. 

With the view of ascertaining the amount of error entailed 
by assuming (as our method does) that the calendar months 
are all of equal length, I have calculated the values of A, A, 
and E, for Edinburgh in four different ways, my data being the 
mean temperature of Edinburgh for every day in the year, as 
contained in the number of the Phil. Journal above referred 


to, viz: 
‘Ist. When the last 2 days of January and first 2 days of 


i | 

4 
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March are reckoned part of February, giving February 33 days, 
and leaving January and March only 29 days each. 

2d. When the last 3 days of February are reckoned part of 
March, so that January will have 31 days, February 26, and 
March 34. 

3d. When the last day of January and first of March are 
reckoned part of February, so that January will have 30 days, 
February 31, and March 380. 

4th. When calendar months are adopted, giving January 31 
dave February 29, and March 381. 

he resulting values of A, A, and E, are as under. 


Days. Days. Days. Ay Ay 
Feb. 33, March 29, gives 46°91 10°87 
* 46°88 10°81 
46°90 10°78 
46°90 10°78 


Here a difference of 7 days in the length of February causes a 
difference of ‘03 in the mean temperature, ‘06 in amplitude, and 
18’, or about 4 of a day, in date. From the last two lines it 
appears that the difference between giving February 29, and 31, 
days does not affect either mean temperature or amplitude, to 
two places of decimals, and only affects date by about ;5 of a 


day. 

Apart from the small error arising from treating calendar 
months as twelfth parts of a year, conclusions deduced from 
monthly means are as accurate as those from daily means, the 
correction necessary for reducing monthly to daily results being 
extremely simple and easy of application, the value of E, being 
the same for both, and the values of A, differing in the con- 
stant ratio of 1: 1:0115. 

I shall not attempt to show in detail the advantages which 
meteorology may be expected to derive from the extensive 
application of the method of reduction here proposed. The 
superiority of definite measures to mere general estimates, is 
recognized in every branch of statistical enquiry, yet no such 
measure is usually applied to “ date of phase,” and the measures 
commonly used in determining range are subject to an error 
which affects different places very unequally. 

The determination of the “date of phase” will furnish a 
precise measure of the retarding effect of the sea, and also of 
the different varieties of soil. The general effect of the inter- 
change of heat between the soil and the air must obviously be 
to retard the air temperature, but I am not aware that different 
soils have ever been compared in this respect. 

The laws which connect date of phase with extent of ran 
also offer an interesting field of investigation. Generally nak 
ing, the causes which retard the former diminish the latter. 


E, 
Jan. 83° 37’ 
« 83° 19’ 
83° 33’ 
83° 27’ 


24 J. D. Everett on Reducing Observations of Temperature. 


In the application of meteorology to agriculture, date of phase 
cannot, without serious error, be overlooked. The earliness of 
crops at one place as compared with another, must necessarily 
depend upon this element as well as upon mean temperature and 
range, and it will be interesting to ascertain how much of the 
effect is due to each of these causes. 

Thus far we have endeavored to describe in general terms the 
objects and principles of the proposed method of reduction. 
The remainder of this paper will be devoted to the mathematical 
investigation on which the method rests. 

By taking observations of temperature at any place for a suf- 
ficiently long series of years, it would be possible to ascertain 
the average temperature of each day in the year, and if the 
mean daily hc ge ae thus found were projected into a curve, 
its course would be free from those sudden and irregular devia- 


tions which characterize the curve of temperature for any par- 
ticular year. 

Such a curve would admit of being expressed, to any required 
degree of accuracy, by an equation of the form 


y= A,+Aysin (z+E,)+A, sin (22+-E,)+A, sin (82+-E,) + 
x and y being the codrdinates of any one point in the curve, and 
A,A, E,, &. being constants. The coefficients A, A, A,, 


&c., are the amplitudes of the terms in which they occur, and 
E, E, E,, &c. are epochs. ° The term which involves A, and FE, 
attains one maximum and one minimum in the space of a year, 
it is therefore called the annual term. The term involving A, 
and E, attains one maximum and one minimum in half a year, 
it is therefore called the half yearly term; and in general the 
term A, sin (nz+E,) goes through its entire cycle of values in 


the “th part of a year. We assume of course that a year is rep- 


resented in arc by 27, or the entire circumference. 

For places in the temperate zones the amplitudes of succes- 
sive terms in the above series diminish so rapidly, that for or- 
dinary purposes all terms involving A, and higher coefficients 
may be neglected. 

he mean daily temperatures for any single year or for the 
average of a few years are too irregular to admit of being ex- 
pressed with accuracy by any simple formula, but it is possible 
to represent by a few terms of the above series the probable 
curve of annual temperature as deduced from the actual daily 
temperatures even of a single year. It is one object of the pres- 
ent communication to show how this may conveniently be done. 

We shall now proceed to the solution of the following problem. 

Given the temperatures at twelve equidistant points in the 
year, it is po to deduce the values of the constants in an 
expression of the above form which shall be applicable to them. 


| 

4 
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The general term in the expression is A, sin (nz+E,). Let 
this be assumed equal to P, cosnz+Q,sinna. This assumption 
ives 
A, sinE,=P,, A, cosE,=Q, 


whence tan E,, A2—P?+Q?. 


The transformed series is 

y=A,t+P, cosx+Q, sinz+ P, cos 2z+4Q, sin 22+ 
Let the given temperatures be denoted by 

Then if the time 0 correspond to the temperature oy the times, 
or values of a, corresponding to the 12 given values of y are 
respectively 0°, 30°, 60°, 330°. 

et the sines of 0° , 80°, 60° and 90°, be denoted by the ab- 
breviations §,, S,, 8, ‘and Then we have 


Yo =A,+P,8,40,5 28; ~Q,5, 
Yo — P,8,-—Q,8, 
¥, =A,+P,8,+Q,5, —P,8, —Q,8,—P,8, —Q,8,+P,8;,—Q,8, 
¥, =A, —P,S,+Q,8,—P,8, —Q,8,+P,8,+Q,5, i +&,8, 
=A,—P,8,+Q,8 +P, 8, -Q,8, 
¥, =A,—P,8,—-Q,8,+P. 3228, —P,8,—Q,8 +P, 
=A,—P,8,—Q,8, +P 28; +2282 —P,8,+Q,8, 
=A,—P,S8, —P,8,—Q,8, 
—Q,8,— 
+P 28, —Q,8,—P 48) —P,8, —Q,82 
Subtracting y, from y,, ¥, from y,, &c., all the 
terms which contain P, , and Q, will disappear. Simi- 
larly, adding y, toy,, ee Ye to y,, &c., all the terms which 
contain P, Q,, P, an Q, will disappear. 

Let = Also let ky x8,=%, 
= Fy (k,-k,) XS,=1, 
X8,=%, 
x5S,=m, 

(F¥,+4,) XS,=m, 

x8, =m, 

ks XS,=m, 
It will be found that the sum of /,,/,,7, and 7, is 6P,, and the 
sum of m,,m,,m, and m, is 6Q,. Hence P, and Q, are found 
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as in the arithmetical example below; and E, and A, are ob- 
tained by the equations, 


tan E, Ai =P} + Qi, or using E, as a subsidi- 


ary angle, A, =Q,, sec E,. 
To find P, and Q,, proceed as under. 


Then will L, +L, +L, = 6P, 
M,+M,+M,=6Q, 
whence E, and A, can be obtained by the equations 


tan E, = A, =Q, sec E,. 
2 


To find P, Q,, P, and Q, we have 
k, +k, — k, =6Q, (K,+K,— K,—K,) X 8, = 6Q, 
whence E, A,, E, and A, can be obtained as above. 

In the following example, the values of P,,Q,, E, and A,, 
are found for Halifax, N.S., on the assumption that the mean 
temperatures of the calendar months, may be regarded as iden- 
tical with the temperatures of 12 equidistant points in the year. 
The numbers in the first column are the mean temperatures of 
the months January to June, those in the second column are the 
mean temperatures of the months July to December. 


(ITI—IV,) 


Il. TIL. IV vil. || VEIL x. 


a (two last | | 

(L—IL) | in IIL) | (VXVL) (IT+IV.) (VIITX TX.) 
649 | —41°0 —410 -4100 —410/8,| “00 
65:1 | —41°9 | +30°6 | —72°5 | S.| —6279 || —113 | S,| — 5°65 
583 | |+105 | —387 | S,| -1935 | | S,| —15:33 
482 | 93 93| 8, 00|| — 98 | 85 

87°8 | 6 
27°8 | +306 | 


E, = tan"! = 76°10, A, =Q, sec = — 21°14. 


1 
The coefficients A,, E, and those belonging to higher terms 
are of comparatively little practical use, and it will not be neces- 
sary to append examples of the process for obtaining them, as 
there is no difficulty in the application of the formule. 


(K, —K,)x 8, =L, 
Let wee (K. K,) x 8, ab, 
(Ky K,) X(-8,) = L, 
=K, 
Yo =o (K,+K,) X S,=M, 
= (K,+K,) x S,=M, 
(K,+K,) X_ 8, = My 
ia 
I. | 1 
q 38°9 
48°3 
| 
i= = | — 505 
i 
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The last edition of the Encyclopaedia Britannica has an article 
on “ Meteorology ” by Sir J she erschel], in which the attention 
of meteorologists is called to the great practical mings of the 
mode of reduction above described, which has been for some 
time known but has been little used. The formule which Sir 
John Herschel there gives for deriving the values of the con- 
stants from monthly means, are in reality identical with those 
above given, though the identity is not at first sight obvious. 
He asserts that the values thus obtained are the most probable 
values, as derived from the application of the method of least 
squares. Also that “it is a peculiarly valuable property of these 
expressions, that if the approximation be stopped at any one 
term, .... then should it & considered afterwards desirable to 
carry it a term further, .... it is not necessary to recompute the 
former coefficients, their values remaining unaltered.”? 

Instead of using the temperatures of 12 equidistant days, as 
the basis of calculation, there are obvious advantages in employ- 
ing the mean temperatures of the 12 months which compose the 
year; but it will be necessary to apply a correction to the results 
thus obtained ; for it is not true, even on the average of a long 
series of years, that the mean temperature of a month is the 
same as that of its middle day. We shall proceed to investigate 
the nature and amount of the correction which must be applied, 


deducing by the way some interesting relations between the mean 
and instantaneous values of variable elements. 
Y 


7x 


Let OACX be the curve which represents the variations of 
temperature through the year. Let the ordinates AB and CD 
represent the temperatures at the beginning and end of an inter- 
val of time represented by BD. It is obvious that the mean 
temperature of this interval will be obtained by dividing the 
area ABCD by the distance BD. 


1 Of the theorems to which the remainder of this article is devoted, I believe I 
have the honor to be the first discoverer. They were first published by me in the 
Edin. New Phil. Journal for July, 1861. A correction for the difference between the 
mean temperature of a month and the temperature of the middle of the month had 
been applied (unknown to me) by Professor (now Principal) J. D. Forbes, in a paper 
read March 25th, 1860, (Trans. R. 8. E., vol. xxii, Part I1), accompanied by the 
remark that the correction has not usually been made. But the method there em- 
= _ only approximate and was based on different principles from that here 

escri 


| 
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First let us suppose the equation of the curve (or the expres- 

sion for the temperature in terms of the time) to be 
y = asing. 

Let 2c denote the length of the interval BD, and let x’ be the 
value of x for its middle point. Then the values of x for points 
B and D will be 2’—c and 2’+c, and the area ABDC will be 
the integral of ydz taken between these limits, 

= a(cos 2’— ¢ — cos z’+ c) 
=2a sin 2’. sinc 
= 2sinc. y’ 
if y’ denote the value of y for the middle point of BD. 
ence the area bounded by two ordinates whose mutual dis- 
tance is given, varies directly as the ordinate drawn midway be- 
tween them. The areas of portions of the curve below the line 
OX must of course be reckoned as negative. 
Dividing the expressions for the area by 2c we obtain 


sine , 
c 
which is therefore the mean value of y for the given interval. 


Let c=—, then 27 denoting a year, the given interval 2c will 
be the ith part of a year. Hence the mean temperature of any 
ith part of a year is to the temperature of its middle point as 


sin~ : ~, If the given interval is the ,',th part of a year, this 


ratio becomes sin 15°: are 15° or 1: 1°0115. 

These conclusions have been drawn on the su “nage that 
the expression for the temperature is y=a sin a. ey will still 
be true if the expression be 

y =a sin (x + E) 
for this change only amounts to removing the origin of coérdi- 
nates along the axis of x and does not alter the values of the 
ordinates. 

If the expression for the temperature be 

y=A-+a.sin(r+E) 
the ordinates will be greater than before by the constant quan- 
tity A, which represents the mean py vg of the year; 
hence the temperatures will require to be diminished by the 
mean of the year in order that the above conclusions may be 
applicable. The following theorem will hold in all three cases, 

The difference between the mean temperatures of any two 
equal portions of the year will be less than the difference between 


i 

q 

q 

a 
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the temperatures of their respective centres, in the constant ratio 
of sin wee each of the portions being supposed to be the 


ith part of a year, where m may be either a whole number or a 


fraction. 

Hence the annual range as shown by the curve of monthly 
mean temperatures will be less than that exhibited by the curve 
of daily mean temperatures in the ratio of sin 15°: are 15°. 

Strictly speaking, instead of “daily mean temperatures,” I 
ought to say “instantaneous temperatures;” but the difference 
is so small as to be quite inappreciable, since the former are to 
the latter nearly in the ratio of sine to arc of 30 minutes or of 1 
to 1000013. 

Assuming then that the expression for instantaneous tempera- 


ture is 

y= A-+asin (c+ E) 
the mean temperature Y,, of any ‘th portion of a year will be 
given by the equation 


sin = 
Y,=A-+a. —— sin(z+ E) 
m 
x being the time for the centre of the portion. Hence if the 
instantaneous temperatures follow a simple harmonic law, the 
mean temperatures of -— intervals of time will also follow a 
simple harmonic law. For the mean temperature of any period — 
of 80,5, days we have : 
sin 15° 
Y,2=A+a . arc 15° sin (x +E). 
Secondly, let the expression for instantaneous temperatures be 
y=A,+a, sin sin (22+ E,). 
The expression for the area bounded by two ordinates whose 
distance is 2c will as in the former case be the integral of ydx 
between the limits z’—c and a’+c 
sin 2c 


= 2A,¢+ 2a, sinc sin (x’+E,) + 2a, sin E,) 
and dividing by 2c we obtain for the mean value of y the ex- 
pression 
Agta, sin (#+E,) +a, sin By). 
Hence the mean temperature of any ‘th portion of a year is 
given by the equation 
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» Qn 


sin sin = 
— sin (e-+E,)+a, —. sin (22+E,). 
Let m = 2 and we have for the mean temperature of a half year 


Y, =A, +a, — sin(z+E,), 
2 

the third term vanishing, since sin t=0. Hence the half yearly 
term produces no effect upon the mean temperature of a half 
year (as is also obvious from general rn and the 
amplitude of the half yearly means is to that of the annual 
term for daily means, as the radius of a circle is to a quad- 
rantal are. 

The range of the half yearly means, being double of the 


sings 
amplitude, is a, .—— which being divided by a, .—— the am- 


2 12 
plitude of the annual term for monthly means, gives as a quo- 
tient — ~ the numerical value of which is 1:2879. Hence if 
3 sin 

the amplitude A, deduced from monthly means be multiplied 
by this number, the product will be the difference between the 
temperatures of the warmest and coldest halves into which the 
year can be divided. 

‘Lastly, let the expression for instantaneous temperatures take 
the general form 


y=A,+a, sin (7+E,)4+a, sin(2z4E,)+ . . . . +a,sin(nz+E,) 
It will be found by proceeding as in the previous cases, that 
the expression for the mean temperature of the *th of a year is 


— sin — 


sin (t+-E,)+<a, sin (2e+-E,)+ 
m 


oF 
sin — 


pay sin +a,.—— sin (na-+E,). 


m m 
Hence if A,, A,, A, .... A, denote the amplitudes deduced 
from monthly means, we have 
sin 15° sin 30° sin 45° 
sin nX15° 


and generally A =e, arenX15° 
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Conversely, 
are 15° 


sin 15° 
are 30° 
sin 30° 
are 45° 
sin 45° 
are 60° 
sn 60° A, 1:2092 
&c. &e. 


Hence, to reduce monthly to daily results it will simply be 
—s to multiply the amplitudes A,, A,, &c., as above indi- 
cated. The logarithms of the multipliers for A,, A,, A, and A, 
are as under. 


A, X 10115 
A, X 10472 


a,=A, A, X 11107 


a,=A 


are 15° 
arc 80° 
°8: 30° 
arc 45° 


log. ain 45° 0456049 


0200286 


° 
0824980. 


log. sin 60° 


Art. III.—Remarks upon the Article of Prof. J. D. Everett; by 
E. Loomis, Professor of Natural Philosophy and Astronomy 
in Yale College. 


In the preceding article, page 18, Prof. Everett has adopted 

the formula 

y=A+asin (x+e); 
to represent the annual fluctuation of temperature at any place, 
and he remarks that according to this formula “the curve has 
one maximum and one minimum in the year, which are precisely 
half a year asunder ; and the curve is bisected symmetrically at the 
points of maximum and minimum temperature.” 

In order to determine whether these assumptions are conform- 
able to nature, and if not, whether the error of the assumptions 
is important, I will compare them with observations of tempe- 
rature made at several different stations. I first take the obser- 
vations made at Greenwich, embracing 43 years, from 1814 to 
1856, as reduced by Mr. James Glaisher. The following Table 
shows the mean temperature of each day in the year. 


a2 
] = ‘0049725 
] = 
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Daye of 
lthe inonth, 
September. 


| 
| 


62°5 588 535 
62°3 | 58-6 | 534 
62°2 | 58-5 | 534 
| 58:4 | 53-0 
62-0 58-2 | 52:8 
| 58-0 


° 


REST 


III SS 
AO WW ON 


From this Table we perceive that the maximum temperature 
occurs on the 30th of July. The minimum occurs sometime 
between Jan. 9th and 15th; we will call it Jan. 12th. The in- 
terval from the minimum to the maximum is 199 days, and from 
the maximum to the minimum 166 days. The difference is 33 
days; that is, the first principle assumed by Prof. Everett is in 
error by more than a month. 

In order to determine whether the curve is symmetrically di- 
vided at the point of maximum temperature, I will compare the 
temperatures for 30, 60 and 90 days before and after July 30th. 
The results are as follows: 

June 30, 61°5 Aug. 29, 59°4 Difference — 2-1 

May 31, 56 Sept. 28, 54 —1°8 

May 1, 50 ‘0 Oct. 28, 47-0 — 3:0 

Thus we see that the temperatures for 90 days before and 90 
days after the maximum, instead of being equal, as they should 
be according to the assumption of Prof. Everett, differ by three 
degrees; which is one ninth part of the entire annual range. 


ii 
_|_S_| 
1 | 36:5 | 37-2 | 436 ine | 566 | | 46-2 | 418 
2 36°4 | 40°0 | 56:8 61°4 | | 407 
y 363 1333 448 313 | | 615 | 459 | 415 
4) 303 377 | 399 151-6 | | | (457 414 
6 36.0 | | 40"1 | | 620 | 57-8 | 523 | 454 (40-7 
355 | 332 | 485 | 508 | 5r4 | 61-7 | | | aes 
‘4 516 | 57°5 615 | 61-9 | 57-6 | 51g | 44 | jo" 
5 | 51-7 | 44:3 | 40-4 
| 40° .2 | 61-6 | 57-3 | 51-0 | 43- 
| 356 | 382 |4ro | 452 |505 | 
380 | 413 | 45-5 61-7 | 57-0 | Sort | 43:3 | 39°7 
14 | | 403 45°5 St | 61-4 | 56-4 | 430 40'0 
16 | 35°5 | 38:1 41-7 | 46-0 | 52°6 61-3 | 56-3 | 4 ‘4 | 42°4 | 401 
17 a3 46:2 | $28 | 294 | 36-0 422 399 
18) 533 | 596 61-7 | 609 | 55:9 | 4grt | 42°2 | 39° 
| at | 385 | | 470 | 538 | 599 | 6155 | Go | dB 9 | dro 
23 | 344 616 | 603 | 550 | 408 
3 395 | | 476 540 606 | | Sty | | 
Gar | 599 | 54°7 | 47-4 | | 
26 39°7 | 42°3 | 476 54-7 | 60 help fe ot. 5 
| 59°7 | 54°5 | 47°2 
27 | 39°8 42°4 48-0 549 6 1543 | 470 | 405 
28 | | 426 48°5 55-2 61: 54-0 | 468 | 41-6 3 
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In order to decide how far the preceding conclusions may be 
peculiar to the climate of Greenwich, I will make the same com- 
parison for three stations in Germany, according to the materials 
furnished by Prof. Dove, viz. Berlin from 110 years observations, 
Danzig from 81 years observations, and Breslau from 64 years 
observations, The averages are taken for intervals of 5 days, 
and the temperatures are expressed in degrees of Reaumur’s 
thermometer. 


Mean temperature for each five days of the year. 


| 4 | 
Berlin, | Danzig. | Breslau. \ Berlin. | Danzig | Breslau 


| ° ° ° 
—124 —Foa July 30-4 13°77 

—1'74 | | —3-51 5- 

| —2°46 | || 
| —o62 | —2:04 | —2°54 
| | —2:36 | —2°37 
-168 | —1°°6 


| 

| 
| —1°20 || 


| 


Sept. 


8-12 
| 13-17 
| 18-22 
23-27 


April 1-5 ‘78 | Oct, 28-2 
6-10 ‘12 | 3-7 
16-20 “58 | 13-17 
21-25 | 18-22 
26-30 | | 23-27 


May 1-5 | || Nov. 28-1 
6-10 ad | 2-6 
66 7-11 
16-20 68 12-16 

21-25 | 17-21 

| 26-30 | . 22-26 


Dec, 27-1 0-78 
2-6 0-28 
- 48 
| —o'87 
—ri2| —133 
| 
| —1g8 | 


temperature occurs July 29, and the minimum January 8th. 
Am. Jour. Sc1.—Seconp Series, VoL. XXXV, No. 103.—Jan., 1863. 
5 


| 
'Jan, 1-5 
6-10 | 
16-20 | 
21-25 
26-30 | | 
Feb. 31-4 | Aug. 30 3 15°49 14718 | 14-71 
5-9 016 | 4 8 1517 | 1404 14°53 
| 913| 1499 1366) 1438 
15-19 0-52 14-18 1450 | 13:24) 14:26 
20-24) | 19-23 14:04 | 12 13°84 
| 25-1 | 1°39 | 24-28 | 13-86 13°41 
March 195 13-55 | 1210| 1314 
| 7-11 184) —o 48 0°56 13-13, 12°14 
12-16 2°36 | 0°83 | 1235 10°80 | 11°82 
| 17-21 | 3-22 | 1°47 | 11-94 1004) 10°68 
22-26, 323| o54 1°84 | 11-24 g34 10°27 
| 27-31 4:16 128 | 2°85 | 10°52 "72 993 
| 40, 7°56 22 
| 893 7°08 
| 818 6:20 7 
7°36 5:36 6°83 
| 6-76 | 5-08 | 633 
| | 582 | 5:83 
| 516 | 3-66 464 
479| 3-86 
397 2°74 331 
214 2°21 
2°65 1°04 | 192 
From these observations we see that at Berlin the maximum 
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The interval from minimum to maximum is 202 days; and from 
maximum to minimum 163 days. The difference is 39 days. 

Comparing the temperatures for 30, 60 and 90 days before and 
after the maximum we find 


June 29. 14°44 Aug. 28, 13°74 Difference—0°70 R.=—1°58 Fah. 
May 30. 12°61 Sept.27. 10 -07 “ “ 
Apr. 30. 8°89 Oct. 27. 5°56 —3 =—7°49 
At Danzig the maximum temperature occurs July 80; and 
the minimum Jan. 8th. The interval from minimum to maxi- 
mum is 203 days, and from maximum to minimum 162 days. 
‘The difference is 41 days. Comparing the temperatures before 
and after the maximum we find 
June 30. 12°76 Aug. 29. 12:27 Difference—0°49 R.=— 1°10 Fah. 
May 31. 10°30 Sept. 28. 8 -02 “ * 
May 1. 6°21 Oct. 28. 3°88 #378 
At Breslau the maximum temperature occurs July 81; and 
the minimum Jan. 10th. The interval from minimum to maxi- 
mum is 202 days; and from maximum to minimum 163 days. 
The difference is 39 days. Comparing the temperatures before 
and after the maximum we find 
July 1. 13°71 Aug. 30. 18°19 Difference — 0°52 R.=— 1°17 Fah. 
June 1. 12°06 Sept. 29. 9 °36 “2°70 —6°07 
May 2. 8°86 Oct. 29. 4°88 “ —3 98 -8:95 “ 


The results at these three stations accord remarkably -well 
with each other, and we must regard them as indicating the law 
of climate for that part of Europe. These results also accord 
pretty well with those obtained at Greenwich; but the decrease 
of temperature in autumn is more rapid at the German stations 
than it isin England. The average temperature at the three 
German stations 90 days after the maximum, is less than the tem- 
perature 90 days before the maximum, by 7°23 Fahrenheit, 
which is nearly one ji/th of the annual range of temperature. 

If we institute a similar comparison for the southern part of 
the United States, we shall find the same want of symmetry in the 
curve which represents the annual fluctuations of temperature. 
Thus at Savannah, Ga., according to 21 years of observations, 
the minimum temperature occurs about December 20th, and the 
maximum about July 20th; making an interval of 7 months 
from minimum to maximum, and of 5 months from maximum 
to minimum. 

We conclude then that any formula which supposes the curve 
of annual temperature to be symmetrically divided at the point 
of maximum, does not represent climates like those above speci- 
fied, with that degree of accuracy which science requires. 
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Arr. I1V.—Upon Natural and Artijicial Section in some Cheelopod 
Annelids ; by W. C. Mtnor. 


THE circumstances of spontaneous fission have been observed 
in so few species of annelids at present, as to make every additional 
observation of value, even though only confirmatory of what is 
already known upon that subject. This consideration, and the 
fact that all views of its nature in the Oligocheeta seem to be based 
upon the observations of one species—Stylaria proboscidea,—have 
tempted me to publish the following brief investigations, how- 
ever they may want of any very special novelty to give them 
value. 

It is now nearly one hundred years since the distinguished 
Danish naturalist, Otto Fr. Miiller, studied the phenomena of 
spontaneous fission in the fresh water Naids,' and his able little 
work, Von Wiirmen des sussen und salzigen Wassers, Kopenhagen, 
1771, largely devoted to that subject, shows that he failed only 
where the imperfect means at his command led him astray. 
The multiplication by artificial section had been observed before 
that, both in the Naids and other animals, and had awakened a 
good deal of general interest; but the multiplication by sponta- 
neous fission seems to have been very nearly if not wholly dis- 
regarded at that time. Nor has its occurrence in the fresh water 
worms received, since then, the investigation that it seems to de- 
mand. For with the exception of a discussion by Schultze and 
Leuckart upon some of the particulars, and, the significance of 
this phenomenon in relation to budding, some ten years ago, and 
a sweeping denial of its occurrence, or at least of its vital and 
systematic nature, by Dr. Williams, about the same time, no 
one, so far as I am aware, has published any extended observa- 
tions upon the ver sani | of the fresh water Naids since the time 
of Miiller.2 And yet the statements of Dr. Williams, in regard 
to both artificial and spontaneous fission, are such as to suggest 
at once the importance of a reéxamination of the whole subject; 
while the great interest given to this question by the remarkable 
speculations of Steenstrup, together with the interesting varie- 
ties of the phenomenon as observed in the marine worms by 


1 Trembley had discovered it long before this, as he observes in his Mémoires 
p. 8. Uhist. @un genre de Polypes deau douce, 1744;--and Roesel, in his Jnsekten 
belustiqgungen, describes the united parent and bud; but the former did no more 
than observe the fact, and the latter wholly misunderstood what he saw. 

2 Gruithuisen remarks in his Anatomie der geziingelten Naide, (Nov. Act. Nat. 
Cur. T. xi, p. 248,) only that it is uncommon to find a Naid without buds of the 
second generation, and refers to Miiller for the details of their formation. Since 
writing this, 1 have seen in Leuckart’s valuable yearly report in the Archiv. f. Na- 
turgeschichte for 1861, a notice of Claus’s observations on fission in Chetogaster, 
which, so far as there given, I can confirm. 
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Quatrefages, Edwards, Frey and Leuckart and others, seem to 
demand a more complete knowledge than we as yet possess of 
its occurrence in the fresh water group. 

I may here remark that the European species chiefly studied 
hitherto, Stylaria probescidea, has not come under my observation, 
nor am I aware that it has been found in America. Four spe- 
cies of Naids common in this vicinity, Stylaria (Pristina) longi- 
seta, Nats rivulosa, and Dero limosa, found in fresh water, and a 
marine Enchytreus, £. triventralopectinatus, have been the prin- 
cipal subjects of my investigation. In regard to the first of 
these, it may be questioned whether our species is identical with 
that described by Ehrenberg, (Symbole Physica,) as Pristina 
longiseta, for his description is too brief to be of specific value. 
As, however, the characters given by D’Udekem, in his Nouvelle 
Classification des Annélides Sétiyeres Abranches, (Mémoires deV Acad. 
Royale de Belgique, 1859, T. xxxi,) apply equally to the Ameri- 
can species, I am compelled to regard it as the same.* The 
second species, Na7s rivulosa, already described by Leidy, (Jour- 
nal Acad. Nat. Sc?. Phila., 1850, vol. ii, pt. 1°, p. 48,) very closely 
resembles the European Nais elinguis, with which D’Udekem 
regards it as identical. The third species, Dero limosa, has 
also been described by Leidy, (Proc. Acad. Phila., 1857, vol. v, 
p. 226) and though overlooked by D’Udekem, appears to be dis- 
tinct from the European form of the same genus. The fourth, 
Enchytreus triventralopectinatus, | have not been able to identify 
with any species described in works at my command, and have 
therefore named from the three anterior pairs of ventral combs 
after which the dorsal combs begin. This character appears to 
distinguish it from Z. socialis, if I may judge from the figure 
given by Leidy (Jour. Acad. Phila.). It has no eyes. The pharynx 
extends nearly to the fourth ventral or the first dorsal combs, 
from which a narrow esophagus continues to a little back of the 
sixth ventral combs. Here a gradual enlargement of the alli- 
mentary canal occurs, ending abruptly just back of the eighth, 
in a narrow twisted tube; and this last gradually enlarges, at the 
ninth ventral combs, into a moderate sized alimentary canal, in 


3 D’'Udekem remarks: “Je n’ai pas adopté le genre Stylaria admis par Lamarck 
et Ehrenberg, parce que cette espéce ne différe des autres Nais que par l'allonge- 
ment trés grand de la lévre supérieure. Ce charactére n'étant accompagné d’aucune 
modification importante dans la form des autres organes, je ne puis le considérer 
comme assez tranché pour servir a former un genre nouveau.” There is however a 
marked difference in the form and position of the cordiform anterior enlargement of 
the alimentary canal, which even the statements and figures of Miiller and Gruithu- 
isen indicate, between the Naids with a long upper lip or proboscis and those 
with a short one, and the manner of fission differs in these two groups as will be 
shown. Lamarck’s genus Sty/aria is therefore a good one. Ehrenberg's division 
of this genus however, based upon the absence of eyes, is unfounded, for I have 
seen Nais rivulosa lose them without any other apparent change, and Agassiz has 
stated that this occurs as a part of the normal development in many Naids. 
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which I observed nothing specially marked. The entire length 
of this Naid was about # inch. 

The occurrence of spontaneous fission in Stylaria (Nais) pro- 
boscidea is described as follows by Miiller. “Ifa virgin Naid, 
as I may call it, with 16 or more pairs of hair combs or 20 or 
more pairs of hook combs [there are four pairs of hook combs 
anterior to the first hair or dorsal combs as in Nats and Dero] 
be carefully observed it will be seen that its anal ring slowly 
elongates and after some days appears to be transversely marked 
within into rudiments of future rings. In each of these divis- 
ions beneath the skin, germs of hooks and hairs appear, and the 
pulsations of the artery are evident, while the food forces a way 
through them. The hooks and hairs gradually come through 
the skin in succession from before backward, while the rings en- 
larging, the Naid increases considerably in length. While in 
this way new segments and their contents are forming within 
the anal ring, on the other side [anteriorly] of it, a strongly 
marked transverse line, different from those just mentioned, ap- 
pears, and extends across the whole width of the animal. The 
angles formed at the sides of the body project, and on the top a 
slight projection is evident which gradually becomes a distinct 
proboscis, while, finally, eyes appear back of this fission. Thus 
the Naid becomes a mother.” . . . “Frequently one may see in 
the anterior half of the elongated anal ring of the mother Naid 
a second ring formation similar to the one just described.” .. . 
“This is not all. Hardly has the second bud acquired the length 
of one niature ring than a third bud appears before it, and I have 
even seen a fourth.” . . . ‘“ Further, not only may a parent and 
its four offspring thus appear, but the buds themselves may give 
rise to new buds; their terminal joints forming new buds as they 
themselves were formed. Hence we may find a parent with its 
children and grand-children attached to its body.” (op. cit. pp. 
34, 36.) 

Miiller afterwards gives his observations upon a single Naid 
from the 20th of May to the 9th of June. During this time, it 
gave off the buds observed posterior to the 17th pair of combs, 
after which a formation of rings began, without any trace of 
separation, until the body was elongated to over 40 pairs of 
combs. About this time a fission occurred between the 21st 
and 22nd pairs of combs. Fission occurring in this way after 
an elongation of the body I shall speak of as the “renewal of 
fission.” Further observation of individual Naids led him to 


* Schultze considers Miiller in error as to the position at which fission takes place, 
because he describes it as occurring in a segment and not between two. The differ- 
ence of statement however is simply verbal, as Miller speaks of “die Zwischen- 
Riume der Borsten oder die Gelenke,” p. 26, and in many other places shows very 
plainly that such is his meaning. 
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conclude that each bud is formed one joint anterior to its prede- 
cessor, that there is thus a gradual reduction of the parent seg- 
ments till a certain point; that then a reformation of rings 
takes place, and an elongation of the body of the Naid to re- 
commence this circle of fission. 

Schultze, in his article, Vber die Fortpflanzung durch Theilung 
bet Nais proboscidea (Archiv f. Naturgeschichte, 1849, T. xv, p. 
293,) confirms the statements of Miiller as to the passage over 
of one of the parental segments to each bud;* though he is not 
fortunate enough to observe the recommencement of fission in 
the elongated Naid. He observes also (p. 301) that, contrary to 
what Steenstrup had supposed from the analogy of marine 
worms, there is no relation to metagenesis in the phenomena of 
budding in this Naid, for he had never seen generative organs 
in the separated buds. He had however never been able to keep 
these buds long alive. He also had seen (p. 304,) sexual organs 
in the parent while budding, though he had never seen well de- 
vhaped sperm and ripe eggs present during this process. 


The phenomena of fission in Stylaria longiseta, so far as I have 
observed them, confirm the statements of Miiller and Schultze 
in substance ; for there is nearly always a passage over of one 
parental ring to each bud, and since fission takes place, as I have 
seen, while the parent has eggs and sperm, and I have never 


seen the fullest development of the latter in the buds, 1 cannot 
believe that there is any such metagenetic relation in this pro- 
cess as has been observed in Syllis and allied genera. 

In Nais rivulosa, however, the facts are somewhat different. 
For in several continued observations of individual Naids, ex- 
tending in one case over twelve weeks, I have known, but once 
or twice of a passage of the parental rings into the bud; while, 
after an elongation of the parent body, I have very uniformly 
seen fission recommence in the point at which buds were given 
off before, or at some point posterior to it, and once anterior, 
and finally, although I have seen fission taking place between 
each of the rings from the 15th to the 22d, I have not been able 
to discover that it does soin any order. But here, as in Stylaria 
longiseta, I have found no metagenesis in the fission. 

The facts obtained in regard to fission in Dero limosa are un- 
fortunately meagre; the comparative slowness of the meris- 
matic function making the only two series of observations car- 
ried out proportionately unfruitful. In none however of the 
succeeding buds, from Aug. 15th to Oct. 10th, was there any 
carrying off of parental segments by the separating parts, nor 
was there anything like metagenesis observed. 

5 Leuckart at first doubted the correctness of this view, (Uber die ungeschlecht- 


liche Vermehrung bei Nais proboscidea, Wiegm. Arch. 1857,) but has since been 
convinced of its justice. 


= 
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My observations upon Enchytreus triventralopectinatus are sim- 
ilarly scanty, but are just suflicient to confirm and extend the 
facts observed in the two other short-lipped Naids, In all the 
cases observed, the separation was of a part wholly new formed, 
without inclusion of the older segments of the parental body. 

It is evident from the above facts, that in Stylaria longiseta, as 
Miiller and Schultze have shown is the case in S. proboscidea, the 
point of fission moves regularly forward, ring by ring, and more 
commonly in the former Naid from the 16th to the 12th pairs of 
hook combs; though the extremes between which I have known 
it to occur are the 17th and 10th. To judge from Miiller’s ac- 
count it occurs further back in the latter Naid. Further, that 
in Nais rivulosa, and, as far as I know, in Dero limosa, and in En- 
chytreeus triventralopectinatus, all of which have short upper lips, 
the buds are given off at one point, though that point may vary 
in different Naids of the same species, or in one and the same 
Naid at different times. In the latter case the variation occurs 
as part of a peculiar form of fission of which I shall speak again. 
Both “parting” (theilung), and “budding” (knospenbildung), 
occur then in the Naids, and it may be added that the former 
appears to be peculiar to the genus Stylaria or to the proboscis- 
bearing forms. 

I may here remark that the distinction made by Schultze and 
others between “theilung” and “ knospenbildung,” though con- 
venient, does not seem to me a fundamental one. The mere in- 
clusion of a portion of parental tissue in the bud does not of 
itself make an essential distinction between this and a wholly 
new-formed, but otherwise similar, bud; nor have I been able 
to see any histological or functional differences. The very fact 
that individuals, having the same genetic relations to the parent 
stock, are in one Naid, N. rivulosa, always or commonly pro- 
duced by the so-called “budding,” and in another genus, Stylaria, 
by the so-called “ parting,” leads to this view. Nor, as I think, 
though observations are largely wanting in that direction, have 
the two yet been shown to be functionally different in true meta- 
genetic processes. They are two varieties of one process; and it 
would be interesting in many ways to know exactly how the 
various species of Naids, already known, follow distinctly the 
one or the other plan, or tend to merge them yet more com- 
pletely as one.° 

A little detail will show how closely identical the two forms of 
bud-formation are. In “parting”—“ theilung”—as has already, 
to a great extent, been described by Schultze, we find that from 


®° T have known “ budding” to intercalate once in a series of fissions in Stylaria 
longiseta (May 31), and I have also known “parting” to interrupt a series of bud- 
dings in Nais rivulosa (Sept. 25), which leads me to expect that in some Naids 
both processes may be oapelaely present. 


7 3 
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the parental ring, as a fixed point, there is a continuous ring-form- 
ation and elongation backward; and that anteriorly to it there is 
a limited elongation of the general body, also by ring-formation 
from before backwards. There is, then, unlimited growth back- 
ward from the fixed point, and a limited or defined growth back- 
ward toward the fixed point from the place of fission. The pa- 
rental included ring, the most anterior of the series, is here the 
fixed point. In “ budding”—*knospenbildung”—the most ante- 
rior ring of the series also, though a wholly new-formed one, be- 
comes the fixed point, from which, by continuous ring-formation, 
the Naid elongates backward, and toward which a limited series 
of ring-formations proceed from the point of fission.7? The resem- 
blance between the two is perfect; and as the fixed point is not 
related to specializations of the alimentary tube, as I at first sup- 
posed, and 1s in Stylaria proboscidea, where it occurs by “parting,” 
four hook-combs back of the mouth, as it is in Vars and Dero, 
where it occurs by budding, while in S. longiseta it is six hook- 
combs back, the genetic relations of the two processes, in these 
genera at least, are completely one. But, as I have already said, 
though the distinction appears unessential in the genera I have 
examined, the terms are convenient and as merely descriptive 
terms are used here. 

The “commencement of fission” was observed in a large pro- 
portion of the buds given off from the individuals of Stylaria 
and Nais which were under observation, and the result is given 
in the following table. 

Stylaria—between 12-13 combs in none. Nais—between 17-18 combs in 8 

13-14 18-19 
14-15 19-20 “4 
15-16 20-21 
16-17 21-22 

It is evident that fission does not begin at a fixed point, nor 
have I been able to discover any relation between the place of 
its occurrence and the time of the year, temperature, &c. 

Now, while fission may take place by gradual reduction of the 
Naid Stylaria, between the 10th and 11th hook-combs, the com- 
mencement of fission has not been known forward of the 18th. 
In Nais rivulosa, also, fission has been observed as far forward as 
the 15-16th, while its commencement has not been noted ante- 
rior to the 17th hook-combs. This is all the difference between 
the commencement of fission and continued fission, notwith- 


7 There is an interesting analogy between this process in the Naids and the em- 

onic growth of Terebe//a, as described by Milne Edwards. He has remarked, 
Obs. sur le développement des Annélides, Ann. dex Sci. Nat., 1845, 8me Série, T. iii, 
that the first defined part is not the cephalic, nor the anal, but the esophageal, and 
that growth takes place both anterior and posterior to this by succession from 
before backward. Other speculations and analogies suggest themselves here, but 
are in our present knowledge wholly premature. 
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standing the fact that whether the former is introductory to a 
series of “partings” or of “buddings,” its bud resembles that 
produced by what I shall call the “renewal of fission.” 

That the “renewal of fission,” in a Naid elongated after re- 
duction by fission, is a somewhat peculiar form of fission would 
hardly have been known from observations on Stylaria alone.* 
The following summary will illustrate this. In Stylaria longiseta 
one example (April 16) was reduced to 10 rings, grew out but 
little, and divided between the 12-13th. When again reduced 
to 10 rings it grew out much longer but renewed fission at the 
same point as before. It was then rednced to 11 rings, and 
growing out, again divided between the 12-13th. One of its 
buds (May 14) began fission between the 15-16th, was reduced 
to 12 rings, then grew out and recommenced fission between the 
14-15th, and was being reduced again when lost. In another 
case, the Naid was reduced to 12, grew out and renewed fission 
at the 14-15th, was again reduced to 12, and growing out again 
renewed fission at the same point. It was a third time reduced 
to 12, and growing out again, a third time, renewed fission be- 
tween the 14-15th hook-combs. It was then reduced to 11, 
when very unfortunately lost. In Nats rivulosa, an example, 
that had been giving off buds just back of the 19th ring, in- 
creased to something like 33, and then again renewed fission be- 
tween the 19-20th. Another example that had given off buds 
at the 15th, grew out to over 35, and then renewed fission at the 
15-16th. After two or three buds had been given off, it again 
> and then renewed fission between the 20-21st hook- 
combs. 

Now, while in Stylaria the “renewal of fission” appears to 
differ from the commencement of fission, with which I believe 
it is essentially homologous, only by not occurring as far back, 
which may be owing to the want of fuller observation, and while 
in this genus it might be supposed to be merely a means of con- 
tinuing the process of “parting,” which must otherwise soon 
cease: we find that it occurs in Nats rivulosa without any change 
of the point of budding, without any apparent necessity, without 
performing the very function that we might judge from Stylaria 
was its peculiarity. And what is more, it also occurs in Nats 
rivulosa for the performance of this very function. This fact 
suggests something more than a physiological meaning in the 
“renewal of fission.” While the phenomena connected with it 
seem to show that the distinction between this, the “renewal of 
fission,” and other forms of fission is more than a differenee of 
function, I am far from claiming that there is any fundamental 

8 Yet Miiller seems to notice these two forms of fission, and says that “though 
at first view different they are fundamentally the same.” Op. cit. s. 38. 

Am, Jour. Scr.—Seconp Series, XXXV, No. 103.—JAn., 1863. 
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difference, like that between metagenetic and monogenetic fis- 
sions. I may add that I have not been able to discover that the 
point of its occurrence bears any relation to the number of buds 
already given off.° 

The sum of the preceding observations tends to show, that 
the “renewal of fission” has some special characters that suggest 
& wider enquiry as to its true nature; that the two forms of fis- 
sion already known as “ parting” and “ budding” both occur in 
the Naids, and occur so as to prove their morphologic and physi- 
ologic identity ; that “parting” appears to characterize the Naids 
with a prolonged upper-lip—the genus Stylaria, while “budding” 
— to characterize those with a short one—WNais, Dero, En- 

ytreus, and Chetogaster, according to Claus; that the bud pro- 
duced by both these processes is identical with the parent; that 
as the buds are here, so far as I know, identical with their pa- 
rents in function and structure, there is no metagenetic fission ; 
and that therefore fission in these Naids, whether by “ parting” 
or by “ budding,” is correlative to genesis in the great function 
of maintenance of the species, and not a mere step in the his- 
tory of the individual.'° 


It may be worth while to refer briefly here to the power of 
reproduction from injuries commonly attributed to these little 


beings, especially as Dr. Williams, in his Report on the British 
Annelida, (Rep. Brit. Ass. Adv. Sei., 1851, p. 247), after quoting a 
summary of Bonnet’s well known experiments, says: “On the 
authority of hundreds of observations, laboriously repeated at 
every season, the author of this report can declare with deliber- 
ate firmness, that there is not one word of truth in the above 
statement.” It may be presumed from this, that Dr. Williams felt 
the necessity of thorough and very careful investigations, before 
contradicting the statements so often repeated upon this subject; 
and I cannot doubt that his experiments have uniformly failed. 


® There are some other differences to be considered in a future paper upon the 
histologic nature of fission. 

10 “From the analogy of the two species, Arenicola and Nais, on which the au- 
thor’s observations have been chiefly conducted, the conclusion may be deduced that 
the ‘fission of the body’ in every other species of Anaelida in which it occurs has for 
object in like manner to protect and incubate the ova.” . . . “It becomes the last 
_ act of the parental worm, since the portions into which the body is sub-divided by 

fission never take food.” . . . “ It is a catastrophe, in which every autumn involves 
the whole community.”--Williams, Rep. Brit. Annel., pp. 249-250. 

I should be far from wishing to extend the conclusions I have made to all other 
Annelids by mere analogy, but my observations are, at least, wholly incompatible 
with a general application of Dr. Williams’s statements to the Naids. 

The exact circle of life and its duration, I have not determined, nor do I feel cer- 
tain that any of the general statements—see Leidy, Flora and Fauna within living 
animals, on Stylaria fossularis, and Williams at large—are absolutely correct. For 
I have known the process of fission to go on in winter, when the Naids were kept 
in a warm place; while I have also seen, what appeared to be a loss of this power, 
as shown in badly formed and incomplete buds, occurring in the warmer parts of 
the year. 
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But from the almost uniform success of my own, I should won- 
der that they have done so, had not others reported complete or 
partial failures in similar experiments.—See Dugés, Ann. des Sci. 
1828, 1t¢ Série, T. xv. It must be remembered, however, that 
such evidence is wholly negative, and cannot weigh with the posi- 
tive statements of observers like Miiller, Réaumur and Duges. 

In regard to my own observations, I may state, in brief, that 
in Stylaria, Nais, and Dero, 1 have hardly ever failed to have 
the head reproduced, and that the anal end has not only been 
reproduced in these genera, but I have seen it reproduced in En- 
chytreus, in Lumbricus, in Fabricia, and even in a Nereis common 
on our coast.!! That in the vast majority of these cases I have 
seen fuod taken again; and, in all, I have seen the incurrent anal 
stream, which ceases while either end is closed, recommence. 
From these and other observations, I am inclined to believe that 
this power is far more general in the class than is yet supposed. 

That this power plays a part in the natural economy of life, 
the healing fragments of Naids that I have found in our pools 
is a proof. When saved from the attacks of Chetogaster, even 
the shortest, headless, and almost immovable, fragments may 

0 on to as full a recovery as when preserved by the observer. 

n one instance, I found, Aug. 21st, what was apparently five seg- 
ments of some Naid’s trunk, the two ends of which had closed 
and elongated. This had been preserved for some time, for the 
sur esophageal brain was well furmed anteriorly, and the germs 
of hook combs were well defined posteriorly. It went through 
a rapid growth, developed eyes about the 22nd, opened the 
newly formed mouth about the 23rd, was ig with food, 
and growing long divided between the 15-16th hook-combs and 
then gave off 5 buds in succession at that point till Oct. 8th, 
when it was lost. 

The thin film with which the Naids line the jars in which they 
are kept may be seen to serve, there at least, as a protection 
against the attacks of the prowling carnivorous Chetogasters, and 
once beneath this, a fragment, like the one just referred to, may 
be preserved till the eyes and mouth are formed—a period usu- 
ally of a fortnight. And though we should hardly have expected 
a mere piece of five segments to be preserved as this was, even 
though endowed with the power of recovery, yet we cannot re- 

ard so extended and remarkable a function as this appears to 
e, as useless or inoperative in the natural course of Naid-life. 

1! Careless observations made a number of years ago led me to think that the 
Nereids are destitute of the power of recovery from injuries, and Williams states 
that they always sloughed away ring alter ring, in his experiments, Réaumur re- 
marks: * Les expériences que Jai tait faire sur des millepieds de mer, d'une toute 
autre longeur, sur de ces millepieds longs de sept a huit pouces, n'ont pas eu le méme 
succés: mais les essais n'ont peutétre pas éte encore assez répétés ni assez suivis,”-— 
Mem, pour s. a Vhist. des Insects, T. vi, p. 59. Thinking the latter statement very 


probable I retried the experiments during the past year, with more care, and in 
every case with success. 
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Art. V.— Remarks on the Temperature of the two extreme Seasons 
in the Temperate Zones as affected by the Variations in the Sun's 
Distance and in its Angular Velocity in the Ecliptic ; abridged 
from a treatise on Astronomy, (in course of preparation,) by 
Dennis, Philadelphia, Pa. 


THE eccentricity of the earth’s orbit being about ;',th of its 
mean distance from the sun, the whole variation in its distance, 
or the difference between its greatest and least distances, must 
be about ,/;th of the mean: and from Kepler’s law for the equal 
description of areas by the radius vector of the earth (or other 
planet), it follows that the velocity of the earth’s motion in its 
orbit, or the consequent angular motion of the sun in the eclip- 
tic, varies inversely as the square of this distance. Then, since 
a numerical quantity increased by a small fraction of itself has its 
square increased by (a little more than) the double of that frac- 
tion, it is evident that as the distance varies by about ,';th of its 
mean value, the variation in the velocity must be about ;';th of 
its mean. 

Again, the amount of light and heat received from the sun in 
a given time, following the general law of influences emanating 
as from a centre, also varies inversely as the square of its distance, 
and therefore follows precisely the same law that governs the 
variation of the sun’s angular motion in the ecliptic. Hence we 
conclude, 

1. That the whole variation in the rate at which light and heat 
are received from the sun, or in other words, the difference of 
rate at its greatest and least distances, amounts to about ;';th 
of the mean rate. 

2. That the amount of light and heat received from the sun 
while passing through a given are of the ecliptic is the same in 
every part of its annual course; its greater distance in one part 
being exactly compensated by the longer time occupied in pass- 
ing through the supposed are in that part; and vice versa. 
Now the present position of the line of apsides is such that the 
perihelion or minimum distance of the earth from the sun occurs 
about the first of January, or near our winter solstice, and the 
aphelion or maximum distance about the first of July, or near 
our summer solstice; and as the solstices are the middle points 
of the northern and southern portions of the ecliptic respect- 
ively, it happens that nearly all that part of the ecliptic in which 
the sun is nearest the earth is passed over while the sun is south 
of the equator, and that part in which it is most remote, while it 
is north of that line. But since the ecliptic is divided by the 
equinoctial into equal portions (or arcs) it follows from the see- 
ond of the conclusions just stated, that the sun communicates to 
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the earth the same amount of heat while over its north hemis- 

here or north of the equator, that it does while south of it: for 
although it is considerably nearer while south yet it is nearly 
eight days longer at the north, and this additional t’me, according 
to what has been shown, completely makes up for the greater 
distance. It may be worth while to note in passing that an indi- 
cation or measure of the actual extent of the loss of heat sus 
tained by the sun’s increased distance is furnished by the fact 
that it requires about 7? days of the sun’s influence for its com- 
pensation. The north and south hemispheres may therefore be 
regarded as receiving equal shares of heat in the period of a 
complete year, and popular writers on astronomy seem to have 
contented themselves with exhibiting this fact without examin- 
‘ing, very carefully at least, how the different seasons of the two 
hemispheres respectively are affected by the manner in which 
these shares are distributed ;—an inquiry in some respects more 
interesting perhaps than that concerning the equality of the 
shares themselves.' It is the effects of the variations in the 
sun’s distance and in its angular motion in the ecliptic upon this 
distribution and consequently upon the extreme seasons in the 
temperate zones, that are now to be considered. 

It will be sufficiently accurate for our present purpose, and 
will tend to simplicity of statement, to suppose the duration of 
the summers and winters of the two hemispheres to be deter- 
mined by the sun’s passage through those two quadrants of the 
ecliptic that have its perigee and apogee for their middle points 
respectively: these limits will assign to them two periods of 
which one extends from about the middle of May to the middle 
of August, and the other from the middle of November to the 
middle of February, fully including the extremes of both sea- 
sons. Now it was remarked in a preceding chapter that the 
earth is receiving heat from the sun and parting with it by radi- 
ation at all seasons, and that when at any given place or latitude 
the gain by the one process exceeds from day to day the loss by 
the other, a gradual elevation of the general or average tempe- 


1 «“ Now the perihelion of the orbit is situated nearly at the place of the northern 
winter solstice, so that were it not for the compensation just described the effect 
would be to exaggerate the difference of summer and winter in the southern hem- 
isphere, and to moderate it in the northern. . . . As it is, however,no such ine- 
quality subsists, but an equal and impartial distribution of light and heat is ac- 
corded to both.”—Herschel, Outlines of Astronomy, London, 1849. It will presently 
appear that the exaggeration and moderation here referred to are produced to some 
extent notwithstanding the compensation. 

Arago, (Pop, Astron. London, 1858), illustrating this compensation, remarks: 
“Thus the two warm seasons of our atmosphere (spring and summer) are certainly 
somewhat colder than the warm seasons of the southern hemisphere, but they are 
at the same time of longer duration.” Had he employed the cold seasons in the 
illustration it would have run thus—they are certainly somewhat milder at the 
north, “but they are at the same time” shorter ; which, instead of being a compen- 
sation, would of course make them milder still. 
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rature takes place: when the loss exceeds the gain a gradual 
reduction must of course result. It is by these two processes 
respectively that the high heat of summer and the severe cold 
of winter are produced. As it follows directly from the law of 
compensation just explained that the same amount of heat is re- 
ceived from the sun during each of the two winters (northern 
and southern) and also the same amount during each of the two 
summers, the question of the effects of the variations under con- 
sideration turns upon the influence which they shall appear to 
have upon that gradual elevation, and that gradual reduction of 
temperature from which, as just stated, the extremes of these 
two seasons result. It will enable us to estimate more correctly 
the extent and importance of these effects to observe how they 
are concentrated, so to speak, upon these two seasons, Thus the 
sun is not quite 7 days longer north of the equator than south 
of it in the tropical year, while it is 4% days, or more than 3ths 
of this whole difference, longer in the north or apogee quadrant 
than in the south or perigee quadrant of the ecliptic: the north- 
ern summer is therefore 42 days longer than the southern and the 
northern winter shorter than the southern by the same amount. 
Again, the whole change in the sun’s apparent semidiameter, 
which is the index of its change of distance, amounts to 82”, 
but in the apogee quadrant it varies from its minimum (about 
© July 1) and in the perigee quadrant from its maximum (Jan. 1) 
only about 5”: in fect its mean semidiameter while in either of 
these arcs does not differ from the extreme limit belonging to 
that are but about 1/5. To this it may be added, as not with- 
out a bearing on the same point, that the controlling cause itself 
of the change of seasons has its influence in like manner con- 
centrated upon these quadrants; for while the maximum decli- 
nation of the sun is but 234° its mean declination while in these 
two arcs is about 20%° or its mean distance from the tropics re- 
spectively less than 3°. Let us now keep in view the following 
particulars :-— 

1. The sun is at its perigee at midwinter and at its apogee at 
midsummer, using those terms with reference to the north hem- 
isphere. 

2. It dispenses the same amount of heat while passing through 
the apogee quadrant of the ecliptic, (summer, north— winter, 
south), as while in the perigee quadrant, (winter, north—sum- 
mer, south) but is 4# days longer in the former than in the 
latter. 

8. While in these quadrants it varies but little in the one from 
its maximum, and in the other from its minimum distance; and 
its declination is on an average near the maximum in both. 

4, The high heat of summer and the severe cold of winter are 
the results of a gradual accumulation of heat in the earth's sur- 
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face, (including the atmosphere and objects on the surface,) and 
a gradual reduction of its temperature by loss or waste in those 
two seasons respectively, and not drect results of the gain or loss 
from day to day. Then, since opposite seasons occur at the same 
time in the two opposite hemispheres, we evidently have the 
following results as consequences of the variations in question 
with the present position of the line of apsides. 
North Hemisphere. | South Hemisphere. 
Summer cooler from the sun’s*being more | Winter colder from the sun’s being more 
distant. distant, 
“ hotter for being longer. “for being longer. 

Winter warmer from the sun’s being Summer hotter from the sun's being 


nearer, nearer. 
“ being shorter. “cooler for being shorter. 


Directing our attention first to the summers we find in these 
the two conditions of time and distance opposed in their influ- 
ence: in the northern summer the sun is more distant but the 
time longer; in the southern the sun is nearer but the time 
shorter’: but as the same amount of heat is received in each, we 
have only to consider whether its being received in a longer or 
shorter time will be most favorable to accumulation. If all the 
heat were retained there would of course be no difference, but 
as a large portion is lost each day (at night) by radiation, and 
this continues in the northern summer for a longer time, it seems 
to follow that the accumulation must be greater in the shorter or 
southern summer. It is true that the radiation during the night 
will be more rapid where the days are hotter, as those of the 
short summer must necessarily be, but the loss by increased ra- 
diation does not equal the gain arising from the more rapid re- 
ception, for if it did there would be no accumulation in summer, 
If the supply, supposing its rate constant, were continued indefi- 
nitely, a limit would doubtless be reached at which, a very high 
temperature having been produced, the loss or radiation would 
become equal to the supply, but that the heat of sammer is very 
far below this limit is clearly shown by the fact that the accumu- 
lation continues for about a month after the summer solstice, that 
is, after the supply has begun to decline. We are justified then in 
concluding that in the short summer of the south not only are 
the days hotter and the force of the sun’s direct rays considera- 
bly greater, but that, other conditions being the same, the accu- 
mulation of heat or average temperature will reach a higher 

int. 

Referring again to the statement of results on a preceding 
page, and turning our attention now to the winters, we at once 
perceive that in these the conditions of time and distance are 
not, as in the summers, opposed to each other in their effects 
but combined, so that instead of one being compensated by the 
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other they both conspire to produce the same result. The cold 
of winter not being, like summer heat, produced by the sun 
but by radiation or loss of heat in spite of the sun’s influence, 
(a point that seems not to have been sufficiently attended to by 
some writers,) it happens that the two conditions referred to 
have a different relation to each other in the two opposite sea- 
sons, being as just stated opposed to each other in the one case 
while in the other both contribute towards the same result. 
Thus in our northern winter not only is the sun near its mini- 
mum distance throughout the whole period in which the princi- 
pal reduction of temperature takes place and during which it is 
most rapid, but the period itself is materially shortened. For 
these combined influences there seems to be no effective com- 
pensation, and it can hardly be doubted that the present arrange- 
ment gives to our northern winters a character very considera- 
bly different from that which they would present were the posi- 
tion of the line of apsides reversed. It is remarked by Her- 
schel, in reference to the southern summer, that “ ;';th is too 
considerable a fraction of the whole intensity of sunshine not to 
aggravate in a serious degree the sufferings of those who are 
exposed to it.” But in this case not only is the winter reduction 
of temperature counteracted by the addition of this ‘considerable 
fraction’ to the supply, but the t:me of rapid reduction is shortened 
by about ;;th of its whole amount. Under these circumstances 
it becomes a matter of some interest to know that although the 
perihelion of the earth’s orbit has a progressive motion yet the 
rate is so extremely slow that it would require about 50,000 
years for the perihelion and aphelion to change places, and we 
may therefore congratulate ourselves that things are as they are, 
without the least concern as to what a reversed position of these 
points would produce. Indeed, such changes by their very 
slowness provide against all the inconveniences that at first sight 
might be supposed likely to result from their accomplishment. 

n the southern winter the two conditions also combine, but 
their joint effect in this case takes the opposite direction. The 
cooling process by which the temperature is gradually reduced 
at this season has its rate increased by the increased distance of 
the sun, and the time during which this high rate continues is 
extended. While therefore the effect of the present position of 
the earth’s orbit is to make the winters of the north milder, its 
tendency to make those of the southern hemisphere more se- 
vere is equally decided: and could a comparison of the two be 
instituted on the basis of actual observation under conditions in 
any tolerable degree similar the contrast would doubtless be 
striking. But circumstances of geographical position seem to 
render such a comparison impracticable. The small portions of 
the two continents extending into the south temperate zone are 
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so surrounded by oceans, especially on the cold or polar side, as 
to render their position in effect insular, and the influence of in- 
sular position upon climate, particularly when the surrounding 
waters are broad oceans, is too well known to be insisted on. 
The actual difference between a northern and a southern sum- 
mer, under similar circumstances of situation, would probably 
be equally striking; for although the more rapid supply of heat 
at the south is, as we have seen, in some measure counteracted 
by its shorter continuance, yet ;';th of the sun’s heat is a much 
a quantity in summer than in winter, and being moreover 
added when the heat is at its maximum instead of minimum, its 
direct effect would necessarily be much more marked. It is pos- 
sible that, owing to the greater stillness of the atmosphere in 
summer, the influence of geographical position may be less 
effective at that season than in winter; however that may be, 
the testimony of travellers and from other sources clearly indi- 
cates, not only a hotter sunshine, but hotter days in Southern 
Australia than are ever observed in the north temperate zone.’ 


Art. VI.—On the Solution of Ice formed on Inland Waters; by 
B. F. Harrison, M.D., U.S. A., of Wallingford, Conn. 


From the first settlement of this country, the people residing 
near some of our inland waters have observed that the great 
fields of ice, which covered these waters during the winter, have 
broken up at the approach of spring and disappeared so sud- 
denly, as to excite the astonishment of all who beheld it. At the 
meeting of the American Association for the Advancement of 
Science, held at Springfield, Mass., General Totten stated that he 
had known the ice to disappear from the whole surface of Lake 
Champlain in a single night, when the ice was many inches in 
thickness, though it had previously lost much of its solidity.’ 

In the year 1859, for the purpose of investigating this subject, 
I commenced a series of observations on the waters and ice of a 
little lake about one mile long by half a mile broad and twenty- 


? The following paragraph was extensively circulated in the public papers a few 
years ago, Some expressed doubts respecting the accuracy of the figures, but no 
explanation, so far as I observed, was offered. As Adelaide is situated near the 
coast (lat. 85° S.), the wind spoken of was doubtless from the interior, and that 
circumstance in connection with what has been here set forth, would fully explain 
the high heat described. 

Australian Heat—The Sumpter (S. C.) Watchman publishes the following ex- 
tract from a private letter, dated Adelaide, Feb. 18, 1858:—*I can assure you we 
have nearly been roasted alive: we have had ten days and nights of the hottest 
weather remembered for several years past. The heat at noon in the shade was 
136° to 146°, according to situation, and during the night, it was never less than 
94° tu 106° in-doors. The hot wind never ceased blowing, and the innumerable 
deaths from coup de soleil have been appalling in the extreme.” 

* See General Totten’s article in this Journal, [2}, xxviii, 359. 
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five feet deep, situated in latitude a little less than 424° N., on 
the borders of New Haven and Middlesex counties, in the state 
of Connecticut. On the north and east the lake is sheltered by 
trap hills rising abruptly to the height of two or three hundred 
feet, and on the south and west there are long rolling hills of no 
great elevation, so that the south and southwest winds alone 
sweep unimpeded over its surface. The surface drained by the 
lake is small, probably not exceeding twice its own surface— 
there are some small springs and little streams flowing into it, 
but probably none of them are sixty rods inlength. These cir- 
cumstances render the lake entirely exempt from those influences 
which are exerted by large flowing streams, and which also lead 
to an annual change of level of 16 or 18 inches. The lake has 
an outlet through which a small stream flows except in some 
of the driest seasons. 

Sept. 3, 1859, I found the temperature of the water at the sur- 
face of the lake 71° F. Nov. 2d it was 48°F. Dec. 31st, 1859, 
I visited the lake again and learned that it had been covered 
with ice since Dec. 5th. I found the ice at the time of this visit 
pretty uniformly 7 inches thick. I selected two stations, one 5 
or 6 rods from the shore, the other near the centre of the lake 
and observed the temperature at different depths as shown in 
the following table. 


Temperature of water 5 or 6 rods from shore. Station near centre of the lake. — 
Dec. 31, 1859. f Depth below surface. |Temperature,|} Below the surface. |Temperature. 
Ice 7 in, thick. 

Mean temperature) Under the ice. 83° F. Under theice. | 33° F. 

of the waters of 6 feet. 84° 6 feet. 83° 
the lake 35°°1 as 84° * 34° 
determined from 88° 874° 
the most reliable * 394° 
experiments. 


Jan. 23, 1860, ice ms 
or 11 in. thick. Under the ice. Under the ice. | 84}° 

Mean temperature 3 feet. 3 feet. 37° 
of the lake from 884° 
the most reliable 12 394° 
of these experi- 18 40° 
ments, 38° giv- 23 “bottom. 24 , 414° 
ing a rise since 25 
Dec. 31st of 3°.6. 


Feb. 15, 1860, ice 14 
or 15 in. thick. Under the ice. Under the ice. 

Mean temperature 3 feet. 6 feet. 
of the water is * is * 
at both stations ig * * 
89°4. Rise in 4 « 
| 


temperature for 
the last 23 days 
0°77. 


The mean temperature of the atmosphere from Dee. 81st, 1859, 
to Jan. 23d, 1860, was 26°38. The fall of water for the same 
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time was 2°17 inches, which included the water obtained by 
melting snow, which fell to the depth of 10 inches. 

The mean temperature of the atmosphere from Jan. 28 to Feb. 
15 was 26°°4. The fall of water for this period was 1°36 inches, 
including six inches of snow. The observations of Feb. 238d 
were made with great difficulty, as the temperature of the at- 
mosphere was only 18° F., and the water on the thermometer 
when brought to the surface was quickly converted into ice so 
that it was difficult to keep it clear. 

March 6th, 1860, I found that the lake had been open at the 
borders for three or four days. One-fourth to one-third of the 
lake was now free from ice, and the remainder of the ice was 
rapidly disappearing: one-fourth or one-third of the ice which 
I found on the lake disappeared during two hours while I re- 
mained in sight of the lake. With the aid of a boat I found 
the temperature of the lake, in the middle of the open water, to 
be 42° from the surface to the bottom. Near the edge of the 
remaining field of ice the temperature was 41° from the surface 
to the bottom. Close to the edge of the ice the temperature 
varied from 34° to 38°. The mean temperature of the lake at 
this time may be considered about 41°'5 F. 

July 11th, 1860, I found the temperature of the lake at the 
surface 73°°5. Aug. 18th, 1860, the temperature of the surface 
of shallow water near the shore was 77°; near the centre of the 
lake the surface water was 75°; at a depth of 15 feet, 74°; at the 
bottom (24 feet), 73°. 

Sept. 15th, 1860 (at 54 P. M.), surface water 67° to 68° with 
no perceptible difference from the surface to the bottom. 

et. 27th, 1860. Clear and warm all day—no wind. Ob- 
servations were made at 4 P.M. Temperature of the surface of 
the lake 54°'5; 6 ft. below the surface 53°; at 12 ft., 53°; at 18 
ft., 52°°5; at 24 ft., 52°°5. 

Dec. 6th, 1860. There was no ice on the lake and the tem- 
perature was 42°'5 from the surface to the bottom. 

Dec. 17th, 1860. The lake was covered with ice 6 in. thick, 
Temperature of the surface under the ice, 34°. 


At a depth of 6 ft. 354°, " " gt 12 ft. 353°. 
358°, “ 94 ft. (bottom) 36°, 


The mean of the whole is 35°-4; but it is probable that the ob- 
servation at the surface was affected by the agitation of the water 
in cutting the ice ;—if we put the temperature of the surface at 
824° the mean will be 85°°1. The temperature of the air at 2 
P, M. was 35°. 

Jan. 5th, 1861, the ice was 10 inches thick. Temperature of 
the water immediately under the ice 324°. 


52 Dr. B. F. Harrison on Solution of Ice on Inland Waters. 


At.a depth of 3 ft, 36°, at 6 ft. 37°. 
“ “ 9 ft. 374°, “12 ft. 38°. 
“ “15 ft. 38°, “ 18 ft. 38°. 
“ “ 21 ft. 39°, “ 244 ft. (bottom) 40°. 


Mean temperature of the lake 37°°33. The mean temperature 
of the air since Dec. 17th, 26°-78. Amount of water fallen, 4°24 
inches, of which there were 14 inches of melted snow. Rise of 
mean temperature of the lake in 19 days, 2°-23, although the 
mean temperature of the air had been nearly eleven degrees 
lower than the temperature to which the lake attained. 

Jan. 23d, 1861, found the ice on the lake 16 or 17 inches thick. 
Temperature of water at the surface under the ice 31°. 


At a depth of 3 ft. 35°5, at 6 ft, 38°33, 
9 ft. “ 12 ft. 38°°5. 
“ 15 ft. 385, “ 18 ft. 38°67. 
21 ft. 24 ft. 40°5. 
“ “ 95 ft, 


Mean temperature of the lake 37°°95.*, Mean temperature of 
the air since Jan. 5th, 22°88. Amount of water fallen during 
the interval, 2°19 inches, including the water from 11 inches of 
snow. Rise in the mean temperature of the lake, 1°°7. 

Feb. Ist, 1861. Thickness of the ice not noted. Temperature 
at the surface of the water under the ice 33°. 


At a depth of 2 ft. 34°5, at 6 ft. 38°°5. 
es “ 9 ft. 39°, “ 12 ft. 38°75. 
7 “ 15 ft. 39°, “ 18 ft. 39°25. 
“2 “ 21 ft, 40°, “ 24 ft. 40°25. 


Mean temperature of the lake 38°. Mean temperature of the 
atmosphere since Jan. 23, 22°°9. Rise in mean temperature of 
the ‘ako in 9 days, 0°62. Water fallen, 1-29 inches, part of 
which was from 8 inches of snow melted. 

Feb. 27, 1861. Ice 9 inches thick. Temperature of surface 
water 35°. 

Ata depth of 3 ft. at 6 ft. 41°. 
Of. 41%5, “ 12 ft. 41°66. 
“ 15 ft. 41°66, “ 18 ft. 41°66, 
* 21 ft. 41°66, “ 24 ft. 41°75. 
“ 27 ft. 41°75. 


Mean temperature of the lake 40°8. Rise in temperature of 
the lake since Feb. 1st, 2°°8. Water fallen, 2‘9 inches—no 
snow. Mean temperature of the air for the same period, 31°48, 
but for the last half of the period the mean temperature was 35° 


* The temperature of the open air at this time was 15°, which probably dimin- 
ishes the observed temperature at the surface. If we call the surface temperature 
82° the mean will be 38°, 
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or 86°. After the last observations, I did not visit the lake for 
a long period, but I believe the ice disappeared early in March. 
Such a result might have been anticipated as the temperature of 
the air had Svea risen several degrees abcve the freezing point 
and the water beneath the ice (which was nowhere broken) con- 
tained heat sufficient to dissolve one and three-fourths times as 
much ice as then covered its surface. 

In considering the causes of the phenomena here recorded, it 
becomes important to take into consideration the temperature of 
the earth’s surface in this latitude, and the variations of tempera- 
ture for a short distance below the surface. ‘The mean tempera- 
ture of the earth at all depths short of one hundred feet is very 
little higher than the mean temperature of the atmosphere. But 
while the successive seasons impart their varying temperatures 
to the surface, these temperatures are so slow in finding their 
way to the depths below, that it is nearly January before the 
temperature of July has reached to its greatest depth, and hence 
at that point the seasons are reversed. At these greater depths, 
the differences between the seasons is exceedingly small, dimin- 
ishing as the depth increases nearly ir a geometrical ratio, so that 
while the mean daily temperature of the atmosphere varies 40° 
or 45° between winter and summer, at the depth of 25 feet the 
variation of temperature is only two degrees, and at 50 feet only 
one-fifth of a degree. 

I have ascertained that the water in the lake, where my ob- 
servations have been taken, attained, during the warm season, a 
temperature throughout its depth above the mean temperature 
of the air for the season, although I have not examined the wa- 
ter at different depths with sufficient frequency to decide whether 
it is constantly so during the warm season. This temperature, 
as might be expected, in its progress falls behind the season, but 
{ have not observed precisely how much. 

Having seein: these facts it necessarily follows that the 
earthy basin in which the lake rests is heated up, during the 
warm season, to as high a temperature as the same extent of 
uncovered earth. At the approach of the cold season, the waters 
will not only part with the heat acquired during the summer, but 
the earth below the lake will have as much heat to part with as 
any other equal surface of land. 

Open water, exposed to the wind, parts with its heat not only 
by radiation and conduction, but by transportation or convection, 
that is, the water which is chilled at the surface sinks while the 
warmer water rises, until the surface reaches its maximum den- 
sity, 39°-2 F, (=4°C.). When the surface becomes covered with 
ice the — of cooling proceeds much less rapidly. But when 
the ice has covered the surface of the lake, and all agitation of its 


waters has ceased, the earthy bed still continues to impart its re- 
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dundant heat to the superincumbent waters. My observations 
show that the basin of the lake is in much the same relation with 
the heat of summer that it would be if there were no water in it— 
that is, it receives about the same mean temperature; but in win- 
ter the case is widely different. The bottom of the lake is never 
cooled below 39°, and even this temperature is considerably lower 
than would be reached at an equal depth (25 feet) in the solid 
earth, where, if the authorities are correct, the temperature should 
not fall below 46° for our latitude. The lake in winter has as- 
similated itself to the solid earth in that it has attained its maxi- 
mum density and its surface is converted into solid ice; both the 
ice and the water in this condition are so slow conductors of 
heat that very little can escape into the atmosphere. Under these 
circumstances, the tendency to the equilibrium of heat in the 
earth will raise the temperature at the depth of 25 feet (the 
bottom of the lake) to its usual amount at that depth from the 
earth’s surface, and that too quite independent of any accumula- 
tion of summer heat. Thus we find another source of heat be- 
low the lake, which we may expect to augment the temperature 
of the waters under the ice. It thus happens that the bottom of 
the lake attains the mean temperature of the atmosphere in the 
warm season, and that it always is maintained at a temperature 
20° above the mean of the coldest months. 

Water attains its maximum density at 39°-2 F., from which 

int it is said to expand by a change of temperature in either 

irection ; yet my observations appear to show that water in large 
masses may be heated up to 42° without disturbing its equilib- 
rium. I have often found the temperature of 42° at the bottom 
of the lake (25 feet) when the surface was 33°, and 39° was found 
only 6 feet below the surface. A mass of water with its maxi- 
mum density at a distance from its surface of only one-fourth 
- of its depth would doubtless have its equilibrium very easily 

isturbed by any agitation, as of the wind, and thus bring the 
warmer water of the bottom into contact with the ice at its sur- 
face. I do not claim that all the ice is dissolved in this manner, 
I only propose to show that, when the solution has commenced, 
natural laws bring into action an amount of reserved heat suffi- 
cient to finish the solution in a very short time. 

When, on the approach of winter, the process of cooling com- 
mences it proceeds much more rapidly in the waters of the lake 
than in the earthy bed on which it rests ;—the heat escaping from 
the water by radiation, evaporation, conduction and convection, 
the colder water at the surface sinking and the warmer rising, 
until the water of the lake attains its greatest density, after 
which the surface water expands as it cools and soon freezes, 
producing a covering of ice which protects the water from agita- 
tion by the winds. The process of heating from below then 
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commences, and, according to my observations in the winter of 
1859 and 1860, this process proceeds more rapidly for the 
first few weeks than afterwards. From Dec. 81st, 1859 to Jan. 
28d, 1860, the mean temperature of the lake rose 3°°6, and in the 
next 23 days only 0°'7. During both these intervals, the mean 
temperature of the atmosphere was about 26°, from which it ap- 
pears that the increase of temperature was not due to the atmo- 
sphere. The rise of temperature could not have been produced to 
any notable degree by the sun’s rays, for the ice was opake with 
air bubbles, and it was also soon covered with snow; this was 
especially true in the latter part of the winter, when the heat 
again increased more rapidly, and was always found to be great- 
est in the mud at the bottom of the lake. During the 20 days end- 
ing March 6th, 1860, the mean temperature of the lake rose 2°'1, 
but the mean temperature of the air was 35°25, and 2°5 inches 
of rain had fallen, a part of it from the southeast, and quite warm; 
a large amount of heat had also been expended in the solution 
of ice, so that we have no data for estimating accurately the sup- 
ply and expenditure of heat during this period. From Dec. 
81st, 1859, to Jan. 23, 1860, the temperature of the lake rose 
3°°6 (from 35°°1 to 38°°7), and as the mean temperature of the 
air was only 26°°3, we may be sure that the accession of heat 
took place entirely from below. 

Taking the mean depth of the lake at 22 feet, or 264 inches, 
a rise of 3°°6 would be equivalent to a rise of one degree through 
a depth of 3°6 x 264 = 950°4 inches; and since the latent heat 
of water is 142°, this amount of heat would melt a layer of ice 
ct + 142 = 6°69 inches thick over the entire surface of the 

ce. 

The observations made during the winter of 1860 and 1861 
show similar results. In the first interval of 19 days, the mean 
temperature of the lake rose 2°28, while the mean temperature 
of the atmosphere was 26°°78. During the second interval (18 
days), the mean temperature of the lake rose 0°'7, while the mean 
temperature of the atmosphere was 22°88. During the third 
interval (9 days), the temperature of the lake rose 0°62, with an 
atmospheric temperature of 22°°9. During the fourth interval 
(26 days), the temperature of the lake rose 2°°8, with the mean 
temperature of the atmosphere 31°-48; but during the latter half 
of this period the mean atmospheric temperature was 35° to 36°; 
no snow, but 2°9 inches of rain fell; it was warm for the season. 
Since with an atmospheric temperature of 31°48 there could 
have been little or no loss of heat, and during the latter part of 
the period there should have been some gain from above, it was 
to be expected that more heat would accumulate, including that 
from below, than during other periods. In the first inter- 
val of observations the, accumulation of heat was as rapid 
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as in the last, although the temperature of the atmosphere 
was much lower,—so low, indeed, as to cause a constant loss of 
heat from the waters of the lake even by bad conductors. The 
water was at no point found as high as 42°, not even at the bot- 
tom, although it was as high as last year.’ 

The observations made during the summer and autumn of 1860 
show that the water at the bottom of the lake (at a depth of 25 
feet,) attains a temperature above the mean of any month in the 
year in this latitude. How much of this heat is imparted to 
the earth, or to what depth it penetrates, I have had no means 
of observing. The rapidity with which the water receives heat, 
after the surface is covered with ice, is as conspicuous this 
season as it was the last. From Dec. 17th, 1860, to Jan. 5, 1861, 
(19 days), the temperature of the lake rose 2°-23. From Jan. 
5th to the 23d, (18 days), the temperature of the lake rose only 
0°-7, with a difference of only two degrees in the mean tempera- 
ture of the atmosphere. From Jan. 28d to Feb. 1, (8 days), there 
was no perceptible change, but from Feb. lst to the 27th the 
temperature of the water rose 2°°8; the temperature of the at- 
mosphere had in the mean time risen too high to allow any loss 
of heat in that direction, and even sufficiently high to supply 
heat. 

On the approach of spring, when the rains and the increasing 
heat of the atmosphere have thinned the ice and opened some 
holes so that the winds may agitate the waters, this great store 
of heat accumulated in the lower strata of waters, which now 
have their unstable equilibrium disturbed, begins to be applied 
to the ice, which under such circumstances could not be expected 
to resist solution more than a few hours. 

It should be remembered that the mean temperature of the 
earth at a depth of twenty feet is sufficient to supply a large 
amount of heat to the bottom of the lake in winter, independ- 
ent of any accumulation during the warm season. 

Similar observations were continued in the winter of 1861-62, 
with results so exactly coincident with the preceding, that their 
presentation could be of no other value than to confirm the 
conclusions which have here been given. 


* The thermometer used in the winter of 1860 and ’61 gives temperatures a 
fraction of a degree lower than the thermometer used the previous year, The ob- 
servations for the summer and autumn of 1860 and winter of 1861 were made with 
a self-registering thermometer constructed by James Green of New York. 
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Art. VII.—Caricography ; by C. 
(Continued from vol. xxxii, p. 41. 


No. 277. Carex turgescens, Tor. Boott’s Illust., No, 221. 


Spica staminifera conica terminali erecta brevi-pedunculata cylin- 
dracea, squamis oblongis acutis sub-albis tecta; pistilliferis 2 vel 1-3 
ovatis suboblongis laxifloris approximatis vel distantibus, superiore ses- 
sili et inferiore spe longe et exserte pedunculata, bracteatis et luteolis ; 
fructibus tristigmaticis 3-12 ovato-conicis teretibus sub-triquetris vel 
ovato-oblongis rostratis brevi-bifidis multi-nervatis — ore subciliatis 
maturitate perdivergentibus, squama ovato-acuta vel sub-obtusa paulo— 
duplo longioribus ; culmo erecto longo pertenui foliis angustis rigidis 
longiore. 

Culm 2-8 feet high, erect, stiff, very slender, longer than the narrow 
rigid leaves; bracts narrow and leaf-like, the upper sometimes surpassing 
the culm, sometimes the lower or both; pistillate spikes 2, sometimes 3, 
the upper near the staminate and sessile, the lower remote, and the third 
often more remote and exsert long-pedunculate, ovate or oblong and 
short, pale or yellowish, rather loose-flowered; stigmas 3; fruit ovate- 
conic or triquetrous, terete and rostrate, sub-inflated, short-bifid, nerved, 
glabrous, roughish at the orifice, diverging, and when mature more 
divergent, twice or more longer than the ovate acute and sub-obtuse scale ; 
plant pale or light green. 

Florida, Dr. Chapman ; North Carolina, Rev. M. A. Curtis, and in 
the States south and west of the latter— Chapman. 

Note. This is the plant originally described by Dr. Torrey, Mon., p. 
419, but not much turgescent ever; and C. turgescens, vol. iii, p. 356 
and No, 212 of this Journal, 1847, is C. Halei, Carey, 1858, a very differ- 
ent plant; though the descriptions of the two in the Jllustrations are 
very near each other. C. Halei has very inflated fruit, truly turgescent, 
even more than C. intumescens, Rudge, or C. Jupulina as noted in Boott. 
Illust. The C. Halei, vol. ii, p. 248, 1846, is a very different plant, as 
elsewhere explained. 


278. C. Rossii, Boott, Fl. Bor. Am., No. 119 and Illust. No. 242, 1860. 


Spica staminifera solitaria terminali erecta brevi-cylindracea pauciflora 
cum squamis oblongis mucronatis ; pistilliferis subternis 2-4 ovatis ob- 
longis erectis laxifloris, suprema vel 1-2 staminiferae approximata sessili, 
inferioribus distantibus longo-exserto-pedunculatis subradicalibus ; fructi- 
bus tristigmaticis ovalibus 2-6 floriferis et alternis sub-longo-rostratis 
infra teretibus et stipitatis bifidis bicostatis pubescentibus squama ovata 
lanceolata subcuspidata paulo longioribus. 

Culm 5-8 inches high, erect, very slender or capillary, longer than at the 
base and bracteate-leaty ; staminate ot single, erect, short, and few-flow- 
ered, having 1-2 sessile pistillate spikes below and near it, while one or 
two pistillate spikes rise from towards the base, long-pedunculate and 
sheathed below; stigmas 3; fruit 2-6, alternate and loose, oval on oblong 
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short spikes, pubescent, sub-long-rostrate, bifid and bicostate, tapering at 
the base so as to be stipitate; pistillate scale ovate-lanceolate and subcus- 
pidate, sometimes reddish on the back, a little longer than the fruit 
especially on the lower spikes. 

New Mexico, Fendler, from whose collection it is just received. 
Rocky Mountains, Drummond. Many years ago I named this plant as 
Dr. Boott had published it in the Fl. Bor. Amer. and now see, by his 
Iilust. No. 242, in 1860, its correctness. I have also the same collected 
more than 20 years since at the outlet of Lake Sandford, Essex County, 
N. Y., and sent to me as C, umbellata, which it somewhat resembled, 
but having pubescent and two-ribbed, not nerved, fruit. 

Though Dr. Boott seems to doubt whether this plant is “more than a 
lax variety of C. unbellata,” it has such characters that “ future observers” 
will not probably doubt its specific claims. If C. umbellata must have 
umbellate spikes at the root, this can not be that species. By some little 
change in the description, C, umbellata, C. alpestris and C. Rossii, might 
be united. 


279. C. Grayi, Carey, in Sill. Journ. 1847. Boott, Illust. No. 148,— 
C. intumescens var. globularis, Gray in Ann. Lye. N. Y. 


Spica staminifera unica gracili cylindracea pedunculata; fruciferis 2, 
vel interdum singula, globosis densifloris per-amplis approximatis foliosi- 
bracteatis pedunculatis ; fructibus tristigmaticis ovato-conicis tereti-rostra- 
tis multi-nervatis perinflatis divergentibus vel deflexis glabris et laevibus 
bidentatis squama ovata acuta vel cuspidata triplo longioribus; foliis et 
bracteis glabris culmo multo longioribus. , 

Culm 15 to 25 inches high, or more (Carey), erect, stiff, robust, 
smooth, but rough above lower pistillate spike, leafy below, and both 
leaves and bracts longer than the culm, and rather wide; terminal spike 
staminate and cylindric, slender; pistillate spikes two, sometimes one, 
approximate and pedunculate, scarcely vaginate or sheathed, large, globose 
or capitate, with many (15-35) flowers; fruit large and close divergent or 
reflexed ; stigmas three ; fruit ovate-conic inflated, terete-rostrate bifurcate 
smooth and sle¢ék, many-nerved (20-30), thrice longer than the ovate and 
acute or cuspidate scale. . 

Oriskany, and along the Mohawk and Wood Creek, N. Y., Dr. Gray; 
Columbus, Ohio, Sudlivant ; Menard Co., Mid. Hall, Hsq. To 
these localities must be added in this State, the vicinity of Rochester. 
Hunting for Carices on the 13th of June, in a grove cleared of under- 
brush, with Dr. F. V. Hayden of Washington City, he discovered C. 
Grayi, a strong and robust plant as described above. We also found 
several others of much interest and yet to be mentioned. The specimens 
from Mr. Hall had the fewest and the most fruit before seen. 

This species is well characterized, and deserves, as it has received, aa 
hovored name, which is likely to endure. Yet, it is obvious that a trifling 
enlargement of the characters of C. intumescens, Rudge, would include 
under that name, C. Grayi, C. Halei, Carey, C. lupulina, and perhaps C. 
turgescens. Now, these are separated by such properties of plant and 
Fruit as have separated C. cephalophara and C. Leavenworthii. 

Note 1. Near the species above, grew C. Hitchcockiana, in large clus- 


| 
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ters, as from one root, to the number of twenty to fifty culms, scabrous, as 
are the leaves and sheaths also, and by no means easily confounded with 
C. oligocarpa, Schk.; known also long before the true oligocarpa had 
been known by me. 

C. Careyana, Dew., grew beside the last in clusters with many culms, 
prostrate toward maturity and as it were radiating from the central root 
to the circumference of a circle three feet in diameter, or more. The 
shortness of the culm leaves strongly contrasted with those of the preced- 
ing which much surpassed the culm. 

Not far from these was abundant, in a wet place, C. lupulina, far less 
advanced, while at considerable distance were flourishing C. intumescens, 
pw and C. lupulina, in close proximity, and little more advanced than 

. Grayi. 

C. - Schw., was also found in one dense matted oval turf of 
three feet in length and two in breadth, with the host of culms (hundreds 
at least) lying prostrate in all directions, light green; a plat of vegetable 
life more beautiful had never occurred to me. 

C. marginata, Muhl., so finely described and — in Schk., but now 
held to be a var. of C. Pennsylvanica, Lam., is also abundant here, with 
only radical leaves which are longer than the culm, while those of the 
latter are stated to be not half so long as the culm. ‘The spikes of the 
former are few-fruited, and sometimes only one or two fruit or none ma- 
tured, while the latter bear many more fruit. C. marginata should be a 
var. of the other; C. Pennsylvanica, Lam., var. marginata. 

Note 2, C. alpestris, A\lion.—The description of this species, by both 
Wahlemberg and Willdenow, was given in vol. vii, p. 268, of this Journal 
for 1824. Though the application there was an error, the description is 
correct, and designates a species well known in Europe. The following 
variety has been found in Texas and farther west, and is here described as 


280. C. alpestris, Allion, var. tripla, Dew. 


Staminate spike terminal, oblong, short-pedunculate; pistillate spikes 
two or three, rarely one, near the staminate, the upper sessile and the 
others more or less pedunculate, while from sheaths near the root rise one 
to often three filiform peduncles, each with a pistillate spike at the 
apex, and the lowest or radical peduncle the longest and nearly equallin 
the culm; all the pistillate spikes short-oblong, loose and few-(3-10- 
flowered ; stigmas 3; fruit oval-triquetrous, tapering at both ends, some- 
times rather obovate, distinctly nerved, short-rostrate and beak sometimes 
deflected, subpubescent or wir Ioan sub-alternate, sometimes equal to or 
longer than the oblong acuminate or mucronate scale; culm 3-8 inches 
high, slender, about the length of the narrow, rough, or scabrous-pubescent 
radical leaves. 

Sometimes the radical peduncles have equal length, like those of C, 
umbellata, to which the plant was referred in vol. xxxi for 1861; but, if 
the umbellate spikes give the character, then this may belong, as men- 
tioned by Dr. Boott, to C. alpestris; perhaps it is intermediate between 
the two species. It differs from the European form in its fruit bidentate 
and not with one-lobed orifice, longer rostrate and longer tapered below, 
and less obovate. 
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The figure of C. alpestris in Schk., like that of C. oligocarpa, does not 
fairly exhibit the form of the upper part of the fruit, except the beak is 
seen in a peculiar position. It was in this position that I first saw the 
resemblance to the fruit of C. oligovarpa and learned to designate the 
species, 

 Revetelee of New Mexico, Wright ; Mountains of Texas, Mr. Buckley. 
Neither the species nor variety before found in our country. 


Remarks and Corrections. 


C. wonticola, vol. xxxi, 1841, is C. triquetra, Boott, in Trans. Lin, Soe. ; 
though it seemed to differ too much from his description, and was evi- 
dently new. See vol. xxxiii, 1862. 

C. Wrightii, vol. xxxi, 1861, differs so much in its spikes and fruit 
from the description of C. microdonta, Tor.-Mon., a stranger to me, that 
I look for more means of comparison. 

The same remarks are true of C. Nebraskensis, vol, xviii, 1854, held by 
Dr. Boott to be C. Jamesii, Tor. ; though I hope it will prove to be the 
plant named in honor of an old friend, Dr. E. James. 

C. laevi-conica, vol. xxiv, 1857, with fruit slender and long-conic, en- 
tirely smooth and hairless, seems too far removed from a species which 
has broad conic fruit covered with hair, to be called a variety of C. tri- 
chocarpa, Muhil.: Boott’s Illust. No. 142. 

C. Thurberi, vol. xxxi, 1861, cailed C. hystricina by Dr. Boott, though 
it appeared too different, will probably come under that species in its en- 
larged characters. 

. Haydenii, vol. xviii, 1854, is too far removed from any specimens of 
C. aperta, Boott, that I have seen; so that it is properly renamed, if it is 
C. aperta, Carey. 


C. riparia, Curtis. C. lacustris, Willd., var. laxiflora, Dew. 


Staminate spikes 5-6, the highest and lowest longer than the others, 
all slender cylindric; pistillate spikes 3-4, long and loose-flowered for 
8-4 inches in length and the lowest part very sparse-flowered, the lower 
long-pedunculate and excurved or nodding more or less, and the scale 
oblong: lanceolate or ovate-cuspidate, longer to shorter than the larger 
fruit; often pistillate spikes staminate at the summit. 

Nebraska—Dr. Hayden, and also in Florida. 

Though C, lacustris was said by Schk. to be very like the preceding, 
C. riparia, the two have not been united generally in our country because 
specimens were found to suit one or the other description. As many 
intermediate forms have been noticed, botanists will be glad to adhere to 
the union adopted by Dr. Boott, Illust. No. 268. I had contended that 
specimens in New England answered entirely the description of C. riparia 
of Europe, a point now admitted, as well as of C. lacustris; both being 
the same. See Boott’s Illust., p. 112, right column. 
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Art. VIII.—On the identification of the Cattskill Red Sandstone 
Group with the Chemung ; by Prof. A. WINCHELL, (in a letter 
addressed to Prof. Dana.) 


University of Michigan, Ann Arbor, 10th Dec., 1862. 

Dear Sir:—The announcement by Col. Jewett’ of the grounds 
of his disbelief in the existence of the Cattskill group, within 
the State of New York, is producing a sensation among geol- 
ogists: but it seems to me that no one who has recognized the 
Carboniferous aspect of the fauna of the Marshall group of Mich- 
igan and its equivalents at the West, can feel a particle of sur- 
= at this announcement; especially if he has been in the 

abit of admitting the equivalency of these western rocks with 
the Chemung of western New York. You will remember that 
as long ago as last March, in referring the rocks of Michigan to 
their New York equivalents in compliance with your request to 
do so, I expressed my conviction of the equivalency of the Mar- 
shall and Chemung groups, and of their common Carboniferous 
character, and entirely omitted the Cattskill in consequence of 
my disbelief of its existence as a distinct group, and serious 
doubts about the Devonian character of the Old Red Sandstone of 
New York. These doubts originated in the winter of 1859-60, 
and have since been confirmed by observing the close analogy of 
many Marshall fossils with Old Red Sandstone species—leading 
me to include within the Marshall (Chemung) group the Amer- 
ican representation of that so-called Devonian horizon of the Old 
World. I may also be permitted to allude to the interesting co- 
incidence of my having last summer communicated to others the 
opinion that asthe “ Cattskill group” was the only serious obsta- 
cle to the elevation of the New York Chemung, with its western 
equivalents, into the bounds of the Carboniferous system, so that 
obstacle would yet be proved to be imaginary through the obser- 
vations of some geologist who would show that it does not in 
reality overlie the Chemung. 

Researches in the rocks of this age, to which I have given 
special attention for the past eighteen months, have furnished 
me with the data for some interesting conclusions, which I shall 
soon be prepared to present in detail; but the great interest be- 
longing to the questions affected by my investigations, will per- 
haps justify me in saying at this time, that the following results 
are reached :—Species common to Michigan and Rockford, Ind., 
7;—common to Michigan and Burlington, Iowa, 7;—common to 
the three localities, 3;—common to Rockford, and Missouri, 6;— 
common to Burlington and Missouri, 8 ;—common to Burlington 
and Ohio, 2;—common to Burlington and New York, 3;—besides 


* This Journal, Nov. 1862, (xxxiv, 418). 
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an almost universal generic identification, establishing fully the 
equivalency of the Chemung, Marshall, Ohio, Rockford, Burling- 
ton and Chouteau strata. The evidences that these localities are 
all of Carboniferous age are: 1st, The fact that, of the 135 spe- 
cies now known from the yellow sandstones of Burlington, no 
less than 40 ascend into the base of the Burlington limestone, 
while two rise to the upper portion of it, and one recurs in the 
Coal Measures. 2d. The fact that, of the known species of this 
horizon, at least 9 occur in the Coal Measures, or upper part of 
the Carboniferous limestone; while 3d, multitudes of species are 
clearly the local representatives of European and American Car- 
boniferous types. 

Prof. Hall’s recent declaration in the Canadian Naturalist, that 
large areas of the rocks of New York hitherto regarded as Che- 
mung do really fall within the limits of the Hamilton group, 
will at once account for the Devonian aspect of some portions of 
the Chemung fauna, as heretofore understood; and thus tend to 
confirm a broad generalization, and complete the adjustment of 
American to European Paleozoic formations. 


Art. IX.—On the Cause of the Annual Inundation of the Nile; 
by WILLIAM FERREL, 


It is remarkable that the source of the Nile, and the cause of 
its annual inundation, notwithstanding its historic importance, 
have remained unknown even to the present time. Several ex- 
peditions in modern times have ascended the White Nile, which is 
the principal branch of the Nile, with a view of discovering its 
source; but the furthest point yet reached, it seems, is in lat- 
itude 8° 50’ north, and longitude 31° east. The late discovery 
by Captain Speke of lake Nyanza, having its southern limit in 
latitude 2° 30’ south, and longitude 33° 30’ east, and said by the 
natives to extend in a northern direction 300 miles, renders it 
probable that it is the source of the Nile, but it is by no means 
certain. 

Of the theories which have been advanced to account for the 
annual inundation of the Nile, the last, I believe, is that set forth 
by Sir R. I. Murchison in his annual address before the Royal 

eographical Society in 1859." Taking it for granted that lake 
Nyanza is the source of the Nile, this theory attributes its annual 
inundation to the abundant discharge of water from this lake 
during the rainy season; but it seems to me that this theory is 
not tenable. According to Captain Speke the rainy season only 
a little south of this lake, is from November to March, and con- 
sequently cannot vary much from this period at the lake; but 


* See this Journal, Geographical Notices, vol. xxviii, p. 411. 
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the water in the lower part of the Nile, does not begin to rise 
until the latter part of June. Hence the water would be about 
seven months in flowing from this lake to the lower part of the 
Nile, notwithstanding this lake is about 4000 feet above the level 
of the sea. This would give a velocity for the flow of the water 
considerably less than one mile per hour, which is far less than 
the velocity of rivers generally, especially at the times of in- 
undation. 
In order to account for the Nile’s inundations, it is n 

to understand the causes of the rainy seasons, and the laws which 
govern them, in the region of the sources of the Nile, and its 
principal tributaries. Although we know but little of these 
from vireot observations in the region itself, yet I think we may 
have a pretty correct idea of them from the observation of the 
laws which prevail generally at other places in the same latitude. 
It is well known that there is a belt surrounding the earth near 
the equator where the northeast and southeast trade winds meet, 
in which an enormous amount of rain falls daily. In the regions 
of the trade winds on each side of this belt, which embraces 
nearly one half the surface of the globe, very little rain falls; 
but the vapor is carried to the latitude where the trades meet, 
where the ascending currents carry it up to a point where it is 
condensed, and hence nearly all the rain which would otherwise 
fall over the whole regions of the trade winds, falls in a narrow 
belt only a few degrees wide. This belt is not stationary, but vi- 
brates with the seasons nearly 1000 miles in latitude, having its 
most northern position in mid-summer, and its most southern in 
mid-winter, of the northern hemisphere. In the Atlantic ocean 
the middle of this belt, when farthest north, is about the latitude 
of 12°, and when farthest south, it is a little south of the equa- 
ter, and it is about 8° wide. Hence in the latitudes ued by 
the belt, when in its extreme positions, there is one rainy season 
annually, continuing about five months at places near the inner 
limits of this belt when in its extreme positions. The width of 
this rainy belt, the range of vibration, and the amount of rain 
which falls, may be considerably modified by the continents, and 
especially by high mountain ranges, but still there can be no 
very material change in the seasons, or the laws which regulate 
them. Hence in South America when the rainy belt occupies 
its most northern position about the first of August, the water- 
shed of the Oronoco receives an immense amount of rain, and an 
inundation takes place, which, near the mouth of the river, is at 
its maximum in September. In like manner, when this belt oc- 
cupies its most southern position about the first of February, all 
the tributaries which flow into the north side of the Amazon be- 
coming flooded by the immense amount of rain, an inundation 
follows in that river, which is at its maximum toward the mouth 
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about the last of March, or about two months after the middle of 
the rainy season. 

The annual inundation of the Nile, it seems to me, can be very 
satisfactorily accounted for in the same manner. Wherever the 
source of this river may be, it can have little effect in causing 
the inundation, for it must be a very small part of all the trib- 
utaries which make up the Nile; and it is to the sources of the 

rincipal tributaries that we must look for the cause of the inun- 

ation. We have seen that at the southern part of lake Nyanza 
the rainy season is from November to April, as it should be, if 
there is a vibrating my season there, as observed at other places 
near the equator, and hence we have reason to conclude that in 
mid-summer of the northern hemisphere it prevails 12° or 15° 
north of the equator. The extreme northern position of the 
north side of the rainy belt doubtless coincides with the southern 
limit of the great African desert, and the deserts of Arabia, 
which, but for the narrow strip rendered fertile by the irrigation 
of the Nile, would be one continuous desert, caused by the ab- 
sence of rains in the belt of the trade winds. The rainy belt, 
therefore, from May to November, must be between the parallels 
of about 5° and 17° north latitude. If now we examine a map 
of this region, it is seen that the great water-shed drained by the 
Blue Nile, and its tributaries, embracing nearly all of Abysinia, 
and also several important tributaries of the White Nile, is situ- 
ated principally between these latitudes. Hence the immense 
amount of rain falling in this region during the rainy season, 
must cause an inundation of the Nile, just as it does of the Oro- 
noco or of the Amazon. From what has been stated, the mid- 
dle of the rainy season here, must be about the first of August, 
and the greatest height of the lower parts of the Nile is about the 
first of October, so that the flood would have about two montlts 
to descend. From what we know of the usual velocity of the 
currents of other rivers generally, this would be just about the 
time required. 

The rainy belt from November to May is perhaps mostly south 
of the equator, and the source of the Nile or some of its tributa- 
ries must extend into this belt during this season, else the Nile, 
flowing more than 1000 miles through a rainless region, from 
which it does not receive —— tributary, however small, could 
not be supplied with water. This isan argument in favor of the 
hypothesis that the Nile has its source in lake Nyanza; but I 
think the water-shed of that lake, would not be more than suf- 
ficient to supply the Nile at low water, and thatif ever the Ge- 
ography and Meteorology of this region shall be well understood, 
the cause of the inundation of the Nile, will be found in lati- 
tudes farther north, as stated above. 

Cambridge, Mass., Dec, 12, 1862, Nautical Almanac Office. 
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Art. X.—On the higher subdivisions in the Classification of 
Mammals ; by James D. Dana. 


THE precise position of Man in the system of Mammals has 
long been, and still remains, a subject of discussion. There 
are those who regard him as too remote from all other species 
of the class to be subject to ordinary principles of classification. 
But zoologists, generally, place him either in an independent 
order, (or subclass, if the highest divisions be subclasses,) or else 
at the head of the order containing the Quadrumana. Science, 
in searching out the system in nature, leaves psychical or intel- 
lectual qualities out of view; and this is right. -It is also safe: 
for these immaterial characteristics have, in all cases, a material 
or structural expression; and when this expression is appre- 
hended, and its true importance fullv admitted, classification will 
not fail of its duty in recognizing the distinctions they indicate. 

Cuvier, in distinguishing Man as of the order Bimana, and the 
Monkeys of the order Quadrumana, did not bring out to view 
any profound difference between the groups. The relations of the 
two are so close, that Man, on this ground alone, would be far 
from certain of his separate place. No reason can be derived 
from the study of other departments of the Mammals, or of the 
animal kingdom, for considering the having of two hands a 
mark of superior rank to the having of four. 

Prof. Owen, in his recent classification of Mammals,’ makes 
the characteristics of the brain the basis of the several grand 
divisions. But, as he admits, the distinctions fail in many cases 
of corresponding to the groups laid down: and although the 
brain of Man (his group Archencephala) differs in some striking 
points from that of the Quadrumana, yet no study of the brain 
alone would suggest the real distinction between the groups, or 
prove that Man was not codrdinal with the Monkeys. In fact, 
the nervous system is a very unsafe basis of classification below 
the highest grade of subdivisions—that into subkingdoms. The 
same subkingdom may contain species with, and without, a dis- 
tinct nervous system, and a class or order may present very wide 
diversities as to its form and development,—for the reason, that 
the system or plan of structure in species is far more authorita- 
tive in classification than the condition of the nervous system. 

The fitness of the parts of the body of Man for intellectual 
uses and his erect position have been considered zoological char- 
acteristics of eminent importance, separating him from other 
Mammals. But even these qualities, although admitted to be of 


_ * This Journal, vol. xxv, pp. 7, 177, 1858—cited from the Journal of the Proceed- 
ings of the Linnzan Soc. of London, for Feb. 17 and Ap. 21, 1857. 
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real weight, are not, to many zoologists, unquestionable or 
authoritative evidence on this point. 

But, while the structural distinctions mentioned may fail to 
establish Man’s independent ordinal rank, there is a x Bertin 
istic that appears to be decisive,—one, which has that deep found- 
ation in zoological science required to give it prominence and 
authority. 

The criterion referred to is this:—that while all other Mam- 
mals have both the anterior and posterior limbs organs of loco- 
motion, in Man the anterior are transferred from the locomotive 
to the cephalic series. They serve the purposes of the head, and 
are not for locomotion. The cephalization of the body,—that is, 
the subordination of its members and structure to head-uses—so 
variously exemplified in the animal kingdom, here reaches its 
extreme limit. Man, in this, stands alone among Mammals. 

The author has shown elsewhere’ that this cephalization is a 
fundamental principle, as respects grade, in zoological life. He 
has not only illustrated the fact, that concentration of the anterior 
extremity of the body and abbreviation of its posterior portion is a 
mark of elevation; but further than this, that the transfer of the 
anterior members of the thorax to the cephalic series is the foundation 
of rank among the orders of Crustaceans. In the highest order 
of this class—that of the Decapods, (containing crabs, lobsters, 
shrimps, etc.), nine pairs of organs, out of the /ourteen pertaining 
to the head and thorax, belong to the head—that is, to the senses 
and the mouth. In the second order, that of the 7etradecapods, 
there are only seven pairs of organs, out of the fourteen, thus 
devoted to the head,—two of the pairs which are mouth-organs 
in the Decapods being true legs in the Tetradecapods. In the 
third or lowest order, that of the Hntomostracans, there are only 
six, five, or four pairs of cephalic organs; and besides, these, in 
most species, are partly pediform, even the mandibles having 
often a long foot-like branch or extremity, and the antenne being 
sometimes, also, organs of prehension or locomotion. 

Two of the laws bearing on grade, under this system of cepha- 
lization or decephalization, have been stated; its connection 
with (1) a concentration of the anterior extremity and abbrevia- 
tion of the posterior extremity, and the reverse; and with (2) a 
transfer of thoracic members to the cephalic series, and the re- 
verse. There is a third law which should be mentioned to ex- 
plain the relations of the Entomostracans to the other orders; 
namely, (3) that a decline in grade, after the laxness and elonga- 
tion of the anterior and posterior extremities have reached their 
limit, is further exhibited by a degradation of the body and espe- 
cially of its extremities. 

* See his Report on Crustacea, the Chapter on Classification, page 1895 ; also this 
Journal, vol. xxii, p. 14, 1856; where the principles explained in this paper are 


illustrated by many examples, and with direct reference to the general subject of 
classification. 
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In the step down from the Decapods to the Tetradecapods, 
there is an iSeahaasions of this principle in the eyes of the latter 
being imbedded in the head instead of being pedicellate. In the 
Entomostracans, (1) the elongated abdomen is destitute of all 
but one or two of the normal pairs of members—not through a 
system of abbreviation, as exhibited in crabs, but a system of 
degradation ; and in some species, all the normal members are 
wanting, and even the abdomen itself is nearly obsolete. Again 
(2) the two posterior pairs of thoracic legs are wanting in the 
species, and sometimes more than two pairs. Again, (3) at the 
anterior extremity, one pair of antenne is often obsolete, and 
sometimes the second pair nearly or even quite so. The Limulus, 
though so large an animal, has the abdomen reduced to a straight 
spine, and the antennz to a small pair of pincer-legs, while all 
the mouth organs are true legs—the whole structure indicating 
an extreme of degradation. 

In the order of Decapods, having nine as the normal number 
of pairs of cephalic organs, the species of the highest group have 
these organs compacted within the least space consistent with the 
structure of the type; in those a grade lower, the posterior pair 
is a little more remote from the others and begins to be somewhat 
eageh a grade lower, this pair is really pediform or nearly 
ike the other feet; and still lower, two or three pairs are pedi- 
form. Still lower in the series of Decapods (the Schizopods), 
there are examples under the principle of degradation above ex- 
plained; (1) in the absence of two or three pairs of the posterior 
thoracic appendages ; (2) in the absence or obsolescence of the 
abdominal appendages; (3) in the Schizopod character of the 
feet. These Decapods, thus degraded, approximate to the Ento- 
mostracans, although true Decapods in type of structure. Thus 
the principle is exemplified within the limits of a single order, 
as well as in the range of orders. 

This connection of cephalization with rise of rank is also illus- 
trated abundantly in embryonic development. It is one of the 
fundamental principles in living nature.’ 

When then, in a group like that of Mammals, in which two 
is the prevailing number of pairs of locomotive organs, there is a 
transfer of the anterior of these two from the locomotive to the 
cephalic series, there is evidence, in this exalted cephalization 

* In his Manual of Geology, just published, the writer, speaking of the ancient 
Ganoids, has preferred to use the term vertebrated tails rather than heterocercal, be- 
cause this characteristic of a prolonged vertebral column is a mark of inferiority of 
grade on the principle explained; and the disappearance of it, in the Mesozoic era, 
was an instance of that abbreviation of the posterior extremity connected with a rise 
in grade, It is well exemplified, also, as Agassiz has made known, in the develop- 
ment of the modern Ganoid, the young having a vertebrated upper lobe of the tail, 
which is lost before reaching the adult size. Another reason for using the term ver- 


tebrated, is, that in some of the ancient Ganoids with vertebrated tails the vertebsal 
prolongation is central in the tail, and the form is therefore not at all heterocercal. 
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of the system, of a distinction of the very highest significance. 
Moreover, it is of the more eminent value that it occurs in a class 
in which the number of locomotive members is so nearly a con- 
stant number. It places Man apart from the whole series of 
Mammals; and does it, on the basis of a character which is fun- 
damentally a criterion of grade. This extreme cephalization of 
the system is, in fact, that material or structural expression of 
the dominance of mind in the being, which meets the desire 
both of the natural and intellectual philosopher. 

This cephalization of the human system has been recognized 
by Carus; but not in its connection with a deep-rooted structural 
law pervading the animal kingdom. It is the comprehensive- 
ness of the law which gives the special fact its great weight. 
Aristotle, in his three groups of Mammals, the Dipoda or two- 
footed, the Tetrapoda or four-footed, and the Apoda or footless 
species, expresses distinctions according with this law.+ The 
term Dipoda, as applied to Man, is far better and more philo- 
sophical than Bimana. 

The erect form of the structure in Man, although less author- 
itative in classification, is a concomitant expression of this cepha- 
lization. For the body is thus placed directly beneath the brain 
or the subordinating power, pad part of the structure is either 
anterior or posterior to it. Two feet for locomotion is the small- 
est possible number in an animal. Cephalic concentration and 
posterior abbreviation are at their maximum. The characters 
of the brain distinguishing. the Archencephala (Man) in Prof. 
Owen’s system, so far as based on its general form or the relative 
position of its parts, flow from the erect form. 

Man’s title to a position by himself, separate from the other 
Mammals in classification, appears hence to be fixed on structural 
as well as psychical grounds. 


The other Mammals are either true viviparous species, or semi- 
oviparous. 

The latter, including the Marsupials and Monotremes, constitute 
a natural group, as usually so regarded, the most fundamental 
characteristic of which—the immaturity of the young at birth, 
by which they are related to oviparous Vertebrates—suggests 
the name OdTICcoIDs. 

The viviparous species are variously arranged by different 
zoologists.* Prof. Owen, basing his subdivisions largely, as has 
been stated, on the characters of the brain, makes the two groups 
Gyrencephala and Lissencephala,—the former so named from 
having, in genetal, the surface of the brain convoluted, and the 
latter from its being, with some exceptions, smooth.* 

* See Professor Owen’s memoir already referred to for an account of different 


earlier systems of the Classification of Mammals. 
* See this Journal, vol. xxv, pp. 178, 179, for the precise characters of these 


groups. 
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The GYRENCEPHALA include, in Prof. Owen’s system, three 
groups—I, the Unguiculata (consisting, as gore by him, of 
the orders 1, Quadrumana, 2, Carnivora); I, the Ungulata (1, Ar- 
tiodactyla, or Ruminantia, 2, Perissodactyla or Solidungulata 
and Multungulata, 3, Proboscidia, 4, Toxodontia); III, the Mu- 
tilata (1, Sirenia, 2, Cetacea). The LissENCEPHALA comprise 
four orders, arranged by him as follows: (1) Bruta or Edentata 
(Sloth, etc.), (2) Cheiroptera or Bats, (8) Insectivora (Mole, 
Hedgehog, etc.), (4) Rodentia. 

Although the characteristics of the brain do not set forth satis- 
factorily the distinctions between the Gyrencephala and Lissen- 
cephala, the groups themselves (first laid down with the limits 
here assigned, as Prof. Owen states, by Jourdan) appear to be 
founded in nature. In the arrangement of the groups under 
these two divisions, however, the system proposed below widely 
differs from the above. 

The Crustaceans have here also afforded the writer the princi- 
ples of classification on which he rests his conclusions.* 

The orders among Crustaceans are based not only on a dif- 
ference of structure and cephalization, but also on a difference 
in the normal magnitude of the life-system. The Decapods are 
built on a life-system of large size as to plan as compared with 
that of the Tetradecapods. Deducing the relative size from the 
mean dimensions of the active species under the two types, the 
ratio is lineally as 4:1. (See the papers of the author already 
referred to.) Moreover, while thus distinct, the subdivisions of 
the two orders form parallel series—the Brachyurans, Anomou- 
rans and Macrourans running a close parallel with the Isopods, 
Anisopods and Amphipods; for the Isopods are literally Brachy- 
ural Tetradecapods and the Amphipods, Macroural.’ 

The life-system in the Entomostracans is on a still smaller 
plan. 

Among the viviparous Mammals (exclusive of Man) the first 
group differs from the second on this same principle—the fact of 
a larger and more powerful type of structure or life-system. 
This fact stands out boldly to view on comparing active species 

* Principles are none the less important because indicated among these lower 
Articulates. The turns of a closed spiral are easily mistaken for circles, as was long 
the case with those of flowers in plants ; but if the spire be drawn out long, it then 
exhibits its true characters and may display details that are otherwise undiscover- 
able, The class of Crustaceans is an example of a type of structure thus drawn out— 
its species ranging from the microscopic memberless Rotifer to the highest crabs, 
and the genera are distributed, so to speak, at distant intervals along the course of 
the series, since they are comparatively few in number. Fundamental principles 
in zoological science are therefore exhibited in this class on a magnified scale, easily 
perceived and understood. 

” The parallelism is complete: for the Amphipods differ from the Isopods just as 
the Macrourans from the Brachyurans, in having a larger and less compacted head, 


looser and larger mouth-organs, longer segments to the body, and an elongated foot- 
bearing abdomen ; all, points of inferior concentration and cephalization. 
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of each—the orang-outang with the largest bat; the tiger with 
any Insectivore; the horse or elk with any Rodent; a Cetacean 
with any Edentate. The species of the second division, are rela- 
tively small and feeble animals; and if they are sometimes of 
great bulk, as with some ancient sloths, it is an example—though 
natural to the species—of vegetative overgrowth; for the bodies 
of the sloths, great and small, are, in fact, too bulky to be 
wielded well by the small life-system within. 

Adopting this view as presenting the true basis for the sub- 
division of the viviparous Mammals, the two groups are sig- 
nificantly designated (1) MEGASTHENES (from meyas, great, and 
a8evos, strength), and (2) MIckOSTHENES (from exgos small and 
oGeroc). Judging of the mean size of the life-system in the two 
divisions from their more active as well as powerful species, the 
lineal ratio is not far from 4:1, as between the Decapods and 
Tetradecapods. 

The orders in these two groups, the Microsthenes and Megas- 
thenes, have throughout a precise parallelism. The Bats or 
Chiropters in the latter represent the Monkeys or Quadrumanes 
in the former, these orders having so close relations that they 
are made to follow one another in Cuvier’s system; the Jnsecti- 
vores represent the Curnivores; the Rodents represent the Her- 
bivores; and the Brutes or Edentates, the Mutilates. 

The classification indicated is then as follows: 


I. (vel Dieopa)—Man (alone). 


II. MecastHena. IL. MicrostHena, 

1. Quadrumana. 1. Cheiroptera. 

2. Carnivora. 2. Insectivora. 

3. Herbivora, 3. Rodentia. 

4, Mutilata. 4, Bruta (Edentata.) 
IV. 
1, Marsupialia. 
2. Monotremata, 

It is interesting to observe, also, that the four orders of Megas- 
thenes rise in grade, from the 4th to the 1st, on the principles of 
cephalization stated; and this affords other evidence, superadded 
to that of higher importance based on difference in type of 
structure, as to the naturalness of these subdivisions. The spe- 
cies of the 4th—the Mutilates—are characterized by a degrada- 
tion and partial obsolescence of the limbs; by the body are. 
massively prolonged behind; by a large part of the elongate 
vena column being used for locomotion; by the form and 


the low grade of structure of the head; and by the teeth, al- 
~— of extreme simplicity of form, in most species of one set 
only, in some excessively multiplied in number, in others all 
wanting ;—peculiarities indicating a very low degree of cephaliz- 
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ation, and even a degradation of the anterior as well as posterior 
extremity. Those of the 3d—the Herbivores—by a more abbre- 
viated body; by the two pairs of limbs being complete, but 
servin oaly for locomotion; by an elongated head. Those of 
the 2d—the Carnivores—by the limbs being still more perfect 
and serving, the anterior especially, for grasping; by the head 
being shorter and more 7 and, in general, more com- 
plete in the series of teeth. Those of the lst—the Quadrumanes 
—by the anterior limbs serving still more perfectly as hands; by 
the cephalic extremity further shortened; also by the mamme 
being pectoral as in man. There is, in the series of orders, an 
advance by stages towards that acme of cephalization, Man. 
Among the Microsthenes, the rise in rank on this principle is 
no less apparent. It is well seen between the lowest—the Brutes 
—and the others. These have posteriorly a remarkably lax 
vertebral column, but two or three of the vertebrae being sol- 
dered together to form the sacrum, The cephalic extremity 
exhibits, not only a low grade of cephalic concentration, as 
shown in the larger number of cervical vertebrae in some spe- 
cies—the excessive number of teeth in some species—the char- 
acters of the skull; but also a marked example of cephalic de- 
gradation, in the jaws,—in the very few teeth in most species and 
their total absence in some—in the inferior character of the teeth, 


and the growth of but one set; in all of which characteristics, 
as well as their bulky bodies, there is a close parallelism with 
the Mutilates, the lowest of the Megasthenes. 


Art. XI.—Astronomical Observations with the Spectroscope ; by 
Lewis M. RUTHERFURD, (in a letter to the Editors). 


Gentlemen :—In the course of a conversation, last December, 
with Dr. Gibbs, upon the remarkable revelations of the spectro- 
scope, he suggested the continuation of Fraunhofer’s observa- 
tions upon the spectra of the heavenly bodies. At that time I 
had not seen Fraunhoffer’s paper on this subject, I immediately 
began a series of experiments with the view of determining the 
best form of instrument for the purpose; they resulted in adopting 
Bunsen and Kirchhoff’s simple form of spectroscope, consisting 
of a condensing telescope with adjustable slit, a scale telescope 
with photographed scale of equal parts showing bright lines upon 
a dak ground, a flint-glass prism of 60° and an observing tele- 
scope with Hygenian eye-piece, magnifying about five times, 
the whole firmly but lightly mounted on seasoned wood and 
provided with an adapting tube in front of the slit by means 
of which the spectroscope is attached to the eye-tube of the 
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equatorial by Fitz, 11} aperture and 14 feet focal distance. In 
order to obtain a sensible breadth of spectrum it was necessary 
to throw the star out of focus, and in this manner a large portion 
of the light was lost upon the jaws of the slit. Most of my 
observations however have been made under this disadvantage. 
I subsequently found Fraunhoffer’s paper in the Transactions of 
the Bavarian Academy, and there saw that he used no slit, but 
upon the hypothesis that the image of a star is a point, he elon- 
gated this point to a line by means of a cylindrical lens whose 
action is null in the direction of the length of the spectrum but 
serves to give it the desired breadth. I at once adopted this idea 
and my instrument is now provided with such a lens made by 
Mr. Fitz, placed between the objective of the condensing tele- 
scope and the prism; the result is a very satisfactory increase of 
light, besides eting the spectrum from the anitadieal lines of 
diffraction caused by the edges of the slit and the other annoy- 
ances consequent upon imperfections and dust upon the jaws. 
It is still however necessary to make use of the slit to confine 
the image to a given point in the field of view; but inasmuch 
as it is placed at the focus of the telescope where the image has 
no appreciable dimensions, no light is lost and the spectrum 
remains uniform and pure.! 

It will be easily seen that the lens spoken of is serviceable only 
in observations upon stars, and is of no use in the spectral inves- 
tigation of planets or other sources of light having appreciable 
dimensions. I would here incidentally remark that the spectro- 
scope so mounted furnishes the best means of investigating the 
achromatic condition of the telescope; for it is evident that if the 
different colored rays have foci at different distances from the 
objective it will require a change of focus for each in order that 
it may comply with the condition of passing the slit (in case 
of a star) as a point. In my telescope, I find that the luminous 
rays from near the outer margin of the red to the indigo are 
brought to a focus at one point, the ultra red require a small but 
measurable adjustment, and the violet and indigo quite a large 
change of focus. I intend to make use of this method to find 
more accurately the photographic focus of the instrument which 
at present is determined only by experiment. 

fore and after observation the spectroscope has always been 
examined as to the zero point, the standard being that the soda 
line D should coincide with division 80 on the scale, and the 
necessary corrections have been applied to all the observations. 


' Fraunhofer used no condensing telescope ; he simply placed a prism and cylin- 
drical lens before the objective of a small telescope and received the star's light 
directly upon the prism ; being thus confined to the dimensions of the prism as the 
measure of the volume of light examined, he discontinued his observations, propos- 
ing to resume the subject at another time. 
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The observation of star spectra is of the most difficult and 
delicate description, requiring perfect action in the equatorial 
clock, great patience in the observer and skillful management 
of the scale illumination. Most of the lines and bands, particu- 
larly in the ends of the spectra, are faint and can only be seen 
in a good atmosphere. 

The difficulty of the observations, the imperfection of the 
spectroscope and the want of a sufficient accumulation of obser- 
vations, render it necessary that the places assigned to the 
fainter lines should be received with caution, but I believe that 
no line is represented on the accompanying sketch which does 
not exist. The smallness of the scale and the imperfection of 
the drawing render it necessary that I should increase the 
—— of this communication by giving a short note upon each 
object. 

Sun.—I have inserted the seven principal lettered lines in the 
solar spectrum at the points seen on the scale and carried them 
recalls the page as points of comparison. These places are the 
results of several observations, all of which agree absolutely, 
except as to the place of the lines H, for which I have taken the 
mean; at a future time and on a larger scale I propose to locate 
all the solar lines which may be visible with my instrument, and 
thus have further points of comparison with the stellar spectra. 
The reading for the sun’s lines is as follows: 


B 33:1 C 323 D30° E27 265 F244 G193 H145 139 


Moon.—These readings are the means of two observations 
agreeing very closely in most particulars and coincident in all the 
stronger features. 33°05 broad line generally limiting the spec- 
trum; 32°35 sharp dark line; 3005 well defined; 29:3 faint 
line; 28°7 faint line; 27°8 faint line but stronger than the last; 
27°65 very faint line; 27-4 darker line; 27-25 faint line; 27-05 
strong line; 26°85 faint line; 26°65 line; 25°55 strong line; 
24°75 line; 24°35 strong line; 21-05 faint band; 19-9 broad line; 
18:09 broad dark line. 

Jupiter—Mean of three observations. 3271 band; 31:12 band; 
1 ¢ line; 28 faint line; 27°5 faint line; 27°26 line; 24°7 line, 

‘9 line. 

Mars.—Mean of three observations. 82°4 line; 30°25 well 
defined line; 27:5 well defined line but faint; 27-1 strongest line 
in the spectrum; 26 55 quite strong line; 24-4 band; 19-1 line. 
I would here remark that the line D is not present, as the ob- 
servations made in different nights, one by myself and two by 
Mr. Wakeley, my assistant, agree in placing a line at 30-2 but 
none at 30. 

Am. Jour. Sc1.—Seconp Series, VoL. XXXV, No. 103.—Jan., 1863. 
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Capella.—Mean of observations on five nights in which the 
greatest discrepancy is but one-tenth of a division of the scale. 
30°22 line; 27°78 line; 27°38 line; 26°75 line; 24°78 line. 

8 Geminorum.—Mean of four observations agreeing remark- 
ably well, greatest discrepancy one-tenth of a division. 

80°23 line; 27-7 faint line seen but on one evening; 27°35 
line; 26°8 line; 25°8 fine line seen but on one evening. 

« Orionis—Mean of six observations agreeing well in most of 
the strong features, but containing some discrepancies in the 
faintest lines and in the limits of the bands. This star has not 
yet been observed with cylindrical lens. 32°4 broad line; 31°6 
to 81°2 shaded band best defined at 31:2; 30:1 line shaded to- 
wards the red; 29° faint band; 28-4 faint line; 28°3 fine line; 
27°75 faint line; 27:3 faint line; 27 line; 26-4 strong line; 25°7 
to 254 band. 

Aldebaran.—Mean of four observations, three with lens and 
one without—agreeing remarkably well. 32-2 to 32 band gen- 
erally limiting spectrum, still in places the red is seen beyond it. 
31°6 to 81°38 band; 30 line; 29°6 faint line; 27-7 faint line; 27-4 
faint line; 27 line; 26°6 rather strong line; 26°5 line not so 
strong as last; 25°6 faint band; 23°6 faint band seen but on one 
occasion. 

y Leonis.—Mean of two observations very concordant. 380-2 
line; 27:7 line seen but on one occasion; 27°35 line; 26°8 line. 

Arcturus.—This star has been observed but twice and without 
lens. I have affixed a mark of interrogation to those lines, the 
places of which depend upon single or somewhat discordant ob- 
servations. It promises a fine spectrum with the cylindrical 
lens. 80°2 line; 29°85? faint; 295? very faint line; 28-9? 
faint line; 28? faint line; 27°6 line; 2732 line; 2682 line; 
19°9 band. 

8 Pegasi.—This star, considering its faintness, scarcely a second 
magnitude, presents a remarkable spectrum which contains few 
lines and many bands, the limits of which are very difficult to 
locate. The adopted places are the means of four observations 
agreeing well in the main, all made with the cylindrical Jens— 
32°8 band limiting generally the spectrum. 31°7 to 31°3 shaded 
band strongest at 81°3. 30°65 to 30°3 band strongest at 30°38, 
29°8 faint line between which and preceding is included a yel- 
low band or space. 29:3 faint band. 28%5 faint line. 27:3 
strong line. to band. 26 to band. 24°6 to 241 
band. 22-9 to 22 band. 

Strius.—The spectrum of this star is one of a group which 
has little resemblance to those already mentioned; its lines are 
broad and black, they are well defined in margin, but unlike the 
band recorded in the foregoing notes, are totally without light, 
being in fact interruptions of the spectrum; no fine lines have 
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been seen. The places are means of six nights’ observations, 
which accord closely as might be expected from the decided na- 
ture of the lines, 

82°4 broad black line. 248 do. 199 do. 168do. The 
spectrum extends to 14°5. 

Sirius has never been observed with the cylindrical lens. 

Castor.—Mean of five nights’ observations without lens. 24°78 
strong black line; 19°87 strong black line. 

a Lyre.—Mean of four nights’ observations, 32°2 broad but 
difficult; 24-7 broad dark line; 19°5 broad dark line; 16:3 seen 
only on one evening. 

a Aquile.—Mean of three nights’ observations. 381°8 line 
very faint, seen but on one evening; 244 strong line; 19°33 
strong line; 16°4 faint line. 

Procyon—Mean of six nights’ observations without lens, 
82°3 faint line seen but once; 27°3 faint line seen but once; 
24°75 strong dark line. Spectrum extends from 17°8 to 33°8. 

Requlus.—Mean of five nights’ observations, on one of which 
the lens was used, but without bringing out any more lines. 
24°78 strong dark line; 19-9 strong dark line. 

6 Ursa Majoris.—Mean of two nights’ observations with lens, 
31-2 very faint line, seen only once; 2435 strong line; 19°45 
well defined line. 

¢ Ursa Majoris.—Mean of three nights’ observations with lens. 
3°12 very faint line, seen but once; 24°58 strong line; 19°5 faint 
line. A line was seen in the violet, but too faint to bear the 
least illumination. 

e Ursa Majoris.—Mean of three nights’ observations with lens. 
2453 strong line; 19°63 faint line; 16° faint line, seen but 
once. 

5 Ursa Majoris.—Mean of two nights’ observations with lens. 
strong line. ‘T'wo lines lower on the scale were seen, 
but would bear no illumination. 

a Virginis, 8 Orionis, Orionis, 5 Orionis, Orionis and « Ursa 
Majoris have been repeatedly examined, but although many of 
them, particularly the first two, present bright spectra, no lines 
or bands have been seen. 

The sun’s lines B, C, D, E, F find their counterparts in the lu- 
nar spectrum. G does not appear, but whether this absence is 
real or due to errors of observation remains to be proven. The 
moon was observed only twice—once by me and once by Mr. 
Wakeley; he placed the line nearest G at 19°85, and I at 19°95. 
When the lunar spectrum I intend introducing a 


condensing achromatic between the great objective and the slit, 
and in this manner increase the intensity of the light. No doubt 
many more lines will be brought out, and those already observed 
more accurately placed. 
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In the spectrum of Jupiter are found two bands in the red 
and orange, between C and D, which are not found in the solar 
spectrum. It may be that these bands, as well as those so remark- 
able in « Orionis, Aldebaran and 6 Pegasi, are absorption bands 
due to the action of the atmospheres of those bodies; still it is 
possible that the application of sufficient optical power would 
resolve them into ]ines.* 

The star-spectra present such varieties that it is difficult to 
point out any mode of classification. For the present, I divide 
them into three groups: first, those having many lines and bands 
and most nearly resembling the sun, viz., Capella, §Geminorum, 
« Orionis, Aldebaran, 7 Leonis, Arcturus, and 8 Pegasi. These 
are all reddish or golden stars. The second group, of which 
Sirius is the type, presents spectra wholly unlike that of the sun, 
and are white stars. The third group, comprising @ Virginis, 
Rigel, &c., are also white stars, but show no lines: perhaps they 
contain no mineral substance or are incandescent without flame. 

It is not my intention to hazard any conjectures based upon 
the foregoing observations: this is more properly the province 
of the chemist; and a great accumulation of accurate data should 
be obtained before making the daring attempt to proclaim any 
of the constituent elements of the stars. 

One thought I cannot forbear suggesting: we have long known 
that ‘‘one star differeth from another star in glory ;” we have 
now the strongest evidence that they also differ in constituent 
materials,—some of them perhaps having no elements to be 
found in some other. What then becomes of that homogeneity 
of original diffuse matter which is almost a logical necessity of 
the nebular hypothesis ? 

Taking advantage of past experience, I propose to remodel 
and improve my spectroscope and continue to observe the stars, 
noting particularly the relations which may exist between the 
spectral revelations and the color, magnitude, variability, and 
duplicity of the objects. 

New York, Dec. 4, 1862. 


* Since writing the above I have seen with Dr. Gibbs the absorption bands pro- 
duced by the vapor of iodine, bromine and otber kindred substances entirely com- 
posed of fine lines. 
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Art. XII.— The Chemical Theory of Interpenetration ; by CHARLES | 
S. Perrce, A.M. 


PHYSICISTS are now rapidly doing away with all theories which 
demand peculiar shapes and kinds of matter in favor of those 
which demand peculiar vibrations. At this day, the arrow- 
shaped particles of the old theory of light seem grotesque. 
There is a good reason for this tendency. We require an ex- 
planation of forces. Now a force is only a mathematical func- 
tion of a change, and a change in space can only be conceived 
of a priori as a motion. To explain a thing is to bring it into 
the realm of our a priori conceptions. Hence, whenever we en- 
deavor to explain any force of nature by means of hypothetical 
shapes and properties of matter these only help us so far as they 
are conditions of certain motions. These mctions are the real 
explanation; and if we can succeed in getting the motions with- 
out the peculiarities of matter, our hypothesis will be so much 
the smaller. 

The object of the present article is to apply this principle to 
the Atomic Theory. 

I. In the first place, it is necessary to show that the hypothesis 
of atoms, in itself, explains nothing. 

That which the atomic theory undertakes to explain is the 
connection of integral numbers with chemical equivalents. 

An explanatory hypothesis is one which, being admitted, 
necessitates all the phenomena. The laws to be explained are 
as follows: 

1. The Law of Equivalents, or that if a units of one body 
combine with «x of a second and y of a third; and if a of that 
second combines with 4 of a fourth, that y of the third will also 
combine with 4 of the fourth. 

’ The explanation is that these are the weights of the atoms and 
that bodies combine atom by atom. But how should we know 
that they combine atom by atom? This is an addition to the 
hypothesis. 

2. The Law of Multiple proportions. 

How should we know that atoms will mix in any simpler 
ratios than black and white beans would if stirred up together? 

3. The Law of Combining Volumes of Gases. 

The explanation is that the atoms of all gases are equally 
distant. A new hypothesis. 

4. The Law of Volumes of Isomorphous Crystals. Another 
hypothesis needed. 

5. The Law of Thermal Equivalents of the Elements. 

Explanation: All atoms have the same capacity for heat. Still 
another hypothesis, which moreover does not apply to compounds. 
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6. The Thermal Equivalents of Isomorphous Crystals. 

7. Kopp’s Law of Boiling points. How is this explained? 

8. Prout’s Law as modified by Dumas. 

The only atomic weights which have been determined with 
sufficient accuracy to test the law, beside those of Stas, are the 
following :— 

Carbon 6°01 Berzelius; 6°00 Dumas and Stas; 6:00 Erdmann 
and Marchand; 6°06 Liebig and Redtenbacher; 6°03 Strecker. 
C is not more than 6-004. 

Lithium, Diehl 7:026 (prob. error +-006) ; Troost 7:01, Mallet 
(S=16-03, Na=23:05, Mg=12°0125) 7-027. Mean 7-02. 

Calcium 20°002 (C=6:004) Erdmann and Marchand. 

With less accuracy we have 

Tron, Svanberg and Norlin (after rejecting two discordant ex- 

riments according to Peirce’s criterion) 28°048; Berzelius, 
28024; Erdmann and Marchand, 28°012; Maumené, 28-000. 
Mean 28°017. 

Combining the first three atomic weights with those deter- 
mined by Stas, we have :— 


Experiment. ° Difference. 


39°154 


Ca 
Cc 


K is an unexplained anomaly, but the probability of only one 
difference out of thirteen being greater than ‘4* is 0000087, 
while the effect of the residual influence which carries X out of 
this limit is only ;z'55 of the atomic weight. Omitting X, the 
sum of the above differences is +°001; the probability of this 
being so small is 035; hence, upon this consideration, the prob- 
ability of the law is ‘782. 

The probability is, therefore, still in favor of the law. The 
last column in the table shows how small the residual phenomena 
are; and they may be made still smaller by making the unit by 
which the atomic weights are measured a little larger. 

This law presents another example of the connection between 
chemical equivalents and integral numbers, and must probabl 
be capable of a common explanation with the rest. Yet it is 
clear that the atomic hypothesis never can explain it. 


p. 
K mum | 39-25 | —-096 ado 
Na | 2305 | 23 | +05 | 
Ag |10794 | 108 | —-06 | 
Pb | 103-45 | 1035 | —05 | 
Cl 35°46 35°5 —04 
N 1404 | 14 | +04 | gh 
S 1603 | 16 | +03 | 
H 1005} 1 | +005| sty 
Li 7-02 7 | +402 
20002 | 20 | +002 | | 
6004 | 6 | +004! the 
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9. It is impossible for the atomic theory to explain why the 
monoatomic radicles combine together without condensation in 
the gaseous form; while the diatomic radicles lose their own 
volume, the triatomic one more than their own volume, &c., in 
combining with the monoatomic. Why in acetic ether, for ex- 
ample, eH H ® the dibasic radicles occupy no space at all. 

II. I shall now attempt to show that the facts of chemistry 
are explicable by the view of Kant, that matter is not absolutely 
impenetrable and that chemical union consists in the interpene- 
tration of the constituents. 

1. The law of definite proportions is capable of demonstration 
without any hypothesis. We can conceive of no event in space 
which does not consist of a motion. Nothing can be the cause of 
a motion except a motion; hence every force is a motion. And 
every quality of matter is either a motion or some element of 
the mental analysis of the conception of a body moving in some 
way or other. Hence, when the force of one body acts on the 
quality of another to produce an event, it is merely one motion 
modifying a second to produce a third. Motion is never sta- 
tionary, but always communicates itself from the moving parti- 
cle to all others which are in communication with that. Accord- 
ingly, when one body acts on another through a difference of 


quality, the latter will also act on the former and there will be a 
tendency to produce homogeneity of quality throughout the two. 
This homogeneity is actually established, or it is not. If it is 
not, the amount of force which holds back the two forces from 
their natural action must be just as strong as the forces them- 
selves. It is clear, therefore, that when the force of the acting 
body equals that of the a acted upon, all the force will be 


exhausted in preventing the homogeneity. Probably, however, 
it might be proved that the homogeneity is always established ; 
and if it is, it cannot be established through both motions ex- 
isting at the same time without interference. For, if they had 
not interfered, they could not have acted upon one another. 
They must, therefore, destroy each other (producing a new mo- 
tion) and when they are equal the peculiarities by which they 
acted will be neutralized and there will be no further action. 
Now the same kind of matter under the same dynamical condi- 
tions possesses always the same amount of force proportionally 
to its mass; hence when one kind of matter acts on another 
through being of a different kind, it can only act on a definite 
amount of that matter, the dynamical circumstances remaining 
the same. 

2. Let us call the reciprocal of the Atomic Weight the Chem- 
ical Intensity. This represents the force which causes bodies to 
combine. it remains the same under all dynamical circumstan- 
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ces. Hence, it must be something inherent in matter and unaf- 
fected by all vibrations. In gases it is proportional to the elasti- 
city, and in elementary bodies generally it is equal to the spe- 
cific heat, which is the elasticity of the medium of heat-vibrations. 
We conclude, then, that the Chemical Intensity is the molecu- 
lar or substantive elasticity. (B. Peirce.) 

When heat expands the body, it is the elasticity which restores 
it. Any motions of vibration in a homogeneous elastic medium 
may be resolved into expansions and contractions. Hence, if 
we assume that heat produces the expansions, this elasticity is 
an active condensing force. 

If two bodies interpenetrate it is clear that this force may hold 
them together. This explains the law of definite proportions, 
the law of vapor densities, and the law of thermal equivalents. 

3. It is geometrically selfevident that interpenetration must 
take place between equal volumes and must result in a condens- 
ation to one half, unless some other action takes place. Accord- 
ingly we find that wherever there is no condensation there is 
only a double decomposition. 

4. In one vwlume of a compound there is one equivalent of 
chemical intensity. Hence there is nothing to prevent its com- 
bining with one volume more, &. This explains the law of 
multiple proportions, which it is to be observed has no place 
where the bodies unite without condensation. 

5. The solid and liquid states result from the action of cohe- 
sion. Now cohesion is an attraction properly so called and acts 
at a distance, for if it did not it would not vary with the state 
of condensation. Hence it is a force affecting molecules and not 
matter in its continuity. This explains why the above reason- 
ings from the state of gases are not invalidated by the facts re- 
lating to liquids and solids. 

6. If we suppose, with the metaphysicians, that all the kinds 
of matter are derived from one, since this must have become 
condensed by the law of equal volumes, all the equivalents of 
the elements will be multiples of that of the original matter. 
This explains Prout’s law. If, moreover, we admit that the dif- 
ferent elements are distinguished by different elasticities, and 
accept the recent view that the lines of the spectroscope are only 
produced by elements in their free state, it will follow that ev- 
ery element except sodium is a mixture of several. We have 
no reason to suppose that these are present in equivalent pro- 
portions. So that this consideration gives room for large dis- 
crepancies from Prout’s law. 

7. It is observable that tribasic radicles frequently behave like 


monobasic ones, as N in i i 


HH 
Le and in Ne, 


and that monobasic radicles frequently bebave like tribasic ones, 
Am. Jour. Scr.—Seconp Serres, VoL. XXXV, No. 103.—Jan., 1863. 
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as Clin ICl,. There is the same confusion between dibasic and 
tetrabasic radicles, as in CO. Hence we infer that the distinction 
between even and odd-basic is altogether superior to that be- 
tween monobasic and tribasic, dibasic and tetrabasic. 

Now if a body can enter into double decomposition with hy- 
drogen (that is, combine without condensation) it is obvious that 
it must be odd-basic; for in that case it will form a compound 
which being of two volumes cannot combine with another vol- 
ume of H unless it combines with two volumes. If it does thus 
combine it will be tribasic, otherwise monobasic. 

On the other hand, if a body cannot enter into double decom- 

sition with the monobasic radicles, it must be even-basic; for 
in this case, since its volume after combination will be the same 
as before, there is no reason why it should not either combine 
with condensation with a new volume of the monobasic radicle 
(in which case it will be four or more basic) or else enter into 
double decomposition with it, in which case it will be dibasic. 
This explains why the dibasic radicles always lose their own 
volume in combining with the monobasic; ony the tribasic lose 
twice their own volume, &Xc. 

8. A radicle being a constituent in combination, it follows 
that its internal forces do not come to equilibrium of themselves, 
and this accounts for the fact that monobasic radicles cannot ex- 
ist free. This fact is determined by reactions and not by vapor- 
density, for according to the present theory the volume fixes 
neither the atom nor the molecule but the equivalent, that is to 
say, the amount of matter containing a unit of chemical inten- 
sity. The dibasic radicles may exist in the free state because, 
since in combining they are condensed, it follows that there is 
some disturbance of their internal forces. 

9. An odd-basic radicle being in itself out of equilibrium in 
this way, it follows that the addition of it to another radicle will 
change the basicity of that radicle from odd to even or from 
even to odd; while the addition of an even-basic radicle will 
have no such effect. 

Cambridge, Mass., Dec. 1862. 


Art. XITI.—LZxposition of the true nature of Pleurodyctium prob- 
lematicum ; by CaRL Romincer, M. D. 


_ UnvERr the above name I have long kept in my cabinet a spe- 
cimen, collected at Kirchweiler in the Eifel mountains. After 
having identified it with the fossil described by Goldfuss, I laid 
it aside, and only recently, twenty years afterwards, when I hap- 
pened to look over it again, the first glance convinced me that 


the Pleurodyctium problematicum is merely the cap of a Favosites, 


Dr. Rominger on Pleurodyctium problematicum. 83 


or more accurately speaking, of a Michelinia. I have subsequent- 
ly found that Milne-Edwards had already recognized the family 
affinity between Favosites and Pleurodyctium, without however 
suggesting a generic identity of the two. 

‘lhe fossil from Kirchweiler is represented by a lenticular cav- 
ity, a little over one inch in diameter and scarcely half an inch 
deep. To one side of this cavity are attached the bases of coni- 
cal subangular columns, three or four millimetres thick at the 
lower ends; between these are interpolated a good many smaller 
and shorter columns. They all rapidly converge toward the cen- 
tre of the opposite concavity. Their sides are longitudinally 
striated and covered with punctiform impressions. Numerous 
small cross-bars connect the columns, which are otherwise isola- 
ted from each other by a narrow intervening space. 

The opposite side of the cavity, which forms the roof over 
the convergent smaller ends of the columns, is free, but closely 
approximated to them, and bears the impression of fine concen- 
tric rings of growth. This latter character is not very plain in 
my specimen, but Goldfuss has given a very good figure of it. 
He thought it to be the impression of the inner surface of+a 
membranaceous envelope, instead of taking it for what it is,—the 
impression of the epitheca, surrounding the lower side of the 
corallum. 

The vermicular body, frequently noticed adhering to or pene- 
trating the root end of Plewrodyctium, is also seen in my speci- 
men. 

I was greatly surprised at observing the same vermicular per- 
foration in some small specimens of AMichelinia, which also in all 
other respects appear to be specifically identical with the coral 
of which the European Pleurodyctium is a cap. 

The specimens were found in the shales of the Hamilton group, 
Cayuga county, New York, and are in the possession of Prof. 
Winchell of Ann Arbor. They form small cakes of not much 
over one inch in diameter. The lower side is almost flat, cov- 
ered with a concentrically wrinkled epitheca; the upper side is 
semi-globular, and shows the mouth-ends of conical subangular 
tubes, the larger ones of which measure from 4 to 5 millimetres. 

On the polished vertical sections of the coral, longitudinal 
strie and rows of spinules, together with numerous side-pores, 
are visible along the walls of the tubes. 

The upper part of the tubes is generally filled with calcareous 
matter, and shows no diaphragms, which are only preserved in 
the lower ends, and are in part simple, straight; in part vesi- 
cular. 

The vermicular channel] traverses the substance of the coral- 
lum, irrespective of the direction of the tubes, and seems to cut 
straight through them, After some flexures it ascends to the 
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upper surface and opens there with a round mouth, while the 
other tubes are more or less angular. Itis improbable that this 
perforating channel has —- do with the organism of the 
coral, and is more likely the work of a parasitic animal; but af- 
ter all it is still strange to see the majority of specimens of so 
distant localities attacked in the same way os a boring animal. 

In the Corniferous limestone at Port Colborne, on Lake Erie, 
I lately found a cap exhibiting all the characters of Pleurodye- 
titum. In its association numerous specimens of Michelinia favo- 
sttoidea (Billings) are found, and there remains no doubt that this 
cast originates from a young specimen of this latter species. 


In the 12th Annual Report of the Regents of the University 
of New York, Mr. Hall describes his genus Leptocelia, but, mis- 
guided by an imperfect specimen, he gives us an incorrect idea 
about the form of the crura, which are in reality spirals, with 
three or four loose outward-turned volutions, 

Some distance from their origin, the crura are divided into an 
exterior branch, which is spiral, and an interior, which, after 
ronning obliquely towards the front, soon 
bends inward and unites itself with the oppo- gam 
site branch. At the bend the angle projects as #7 
a i ttle horn. 

I observed this organization in translucent 
specimens of Leptoceelia concava, Hal]. A per- 
fectly similar structure is also found in 
bratula lepida, Goldfuss. Specimens of the lat- “Trptocalia roneava, 
ter are found in the Eifel. Leptoceelia concava Fhe" seuored, upper side. 
is frequently found in our Devonian boulders, dle is the impression left 

The annexed figure is a specimen of Lept. upper vaive. 
concava from which the shell has been removed, the dorsal side 
being directed upwards. 

Ann Arbor, Mich., Dec. 1862. 


Art. XIV.—Remarks on the family Acteonide, with descriptions 
of some new genera and sub-genera; by F. B. MEEK. 


Tue family Acteonide, established by d'Orbigny, is a group 
of much interest to the Paleontologist and Gonchedegiet not 
merely in consequence of its comparative antiquity, and the 
number and diversity of forms assumed by the species of its 
various genera, but also because it is, as it were, a kind of pro- 
ent group. That is to say, while the numerous species 
elonging to its several genera exhibit characters indicating 
their relations as members of the same family, they have pre- 
sented, particularly during the Jurassic and Cretaceous periods, 
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forms curiously simulating types often not then in existence, but 
subsequently introduced even within widely separated families. 
Thus in the genus Cylindrites which first appeared during the 
Jurassic period, we observe forms closely resembling the more 
modern genus Oliva, while others shade off towards Acteon and 
Bulla. In Acteonella, we have a type nearly resembling the 
recent genus Volvula of the family Cylichnide ; and in the Ju- 
rassic genus Huconacteon, which is connected (in a family sense) 
through the sub-genus Conacteon, with Acteonina, there is pre- 
sented a striking archetypal representation of the more recently 
introduced genus Conus. In Globiconcha and Bullopsis, the genus 
Bulla is again represented; while Cinulia mimics, as it were, 
certain groups of the Auriculide.’ Again, if we admit into the 
family under cofisideration the genera Pterodonta, Tubifer, and 
Soleniscus, which seem to have some relations in this direction, 
we would have in the first a form 1oreshadowing some modern 
types of the Strombide, in the second a representative of the 
genus Fusus, and in the third, of Fasciolaria. 

The resemblances in form and general appearance mentioned 
above, it should be remembered, are not as fanciful and imagin- 
ary either as might be supposed. On the contrary, they are 
often so close and striking as to deceive, not merely amateur 
collectors, but even as careful observers as Deslongchamps, Lyell 
and Sowerby, who at first supposed the types here called Hucon- 
acteon and Conacteon to belong to the genus Conus. It was not 
therefore until d’Orbigny and others had ascertained from the 
examination of better specimens, that these supposed Liassic 
Cones differ from the more modern genus Conus in never having 
the aperture effuse below and notched above, as well as in hav- 
ing the whorls all alike extremely thin,—that the true relations 
of these shells were understood.’ Differences of nearly equal 
importance have been discovered also between the other forms 
and the several modern groups to which they were at first sup- 
posed to belong. 

The descriptions of the family Acteonide generally given in 
the works on recent Conchology, although correct so far as the 
existing genera are concerned, do not convey a clear idea of the 
whole group, as developed through all the various epochs of the 
past, since its first introduction during the Carboniferous (or 


* Several of the species were at first referred, by the best paleontologists, to the 
genus Auricula, 

* It is but just to mention here that Deslongchamps, at the same time that he re- 
ferred these shells to the genus Conus, had observed that they differ from the mod- 
ern Cones in their extreme thinness, and compared them, in that respect, to the 
genus Bulla, (Mem. Sac. Linn. de Normandie, vol. vii, p. 147). It was d’Orbigny, how- 
ever, who first pointed out (so far as known to the writer) that they differ in thick- 
ness from the true Cones, mainly in having al/ the whorls very thin; while in Conue 
the outer whorl is thick, and the inner ones absorbed away to a mere film of shell. 
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Devonian?) period. D’Orbigny’s description, published in 1842, 
when first proposing to establish a distinct family for these shells, 
is a more comprehensive and: accurate definition of the group; 
but as he included in it a few genera at this time known to be- 
long to other families, and a larger number of both fossil and 
recent species have since been discovered ;—while some knowl- 
edge of the animal in the typical genus of the sub-family Jtingi- 
cultne has been obtained, we have the means of forming more 
correct conclusions in regard to the limits of the family, and the 
relations of its various subordinate groups, than was possible at 
that time. 

The diagnosis of this family first published by d’Orbigny 
(Paleont. Francaise, Terr. Cret. vol. 2, p. 106) is as follows: 

“ Shell generally oval, without epidermis, nfarked most usu- 
ally with punctured revolving striz or rows of pits. Spire short, 
sometimes entirely enveloped. Mouth entire or sinuate in front: 
lip simple, trenchant, or reflected and thickened without, some- 
times dentate. Columella nearly always provided with large, 
more or less numerous, plications.” 

The genera then included by him were,—Acteonella, Volva- 
ria,’ Acteon, Ringinella, Avellana, Ringicula and Globiconcha. 
To these he subsequently (in 1850) added Pedipes,‘ Varigera, 
(= Tylostoma, Sharpe), and Pterodonta. 


The following wap apr of this family, and arrangement of 


sub-families, genera and sub-genera, are proposed, after a care- 
ful review and study of all the known genera, both fossil and 
recent, believed by the writer to be related to this interesting 


group :— 
Family ACTHONIDA, d’Orbigny. 


Shell subovate, fusiform, turbinate, subcylindrical, obconic, 
or globose; varying in thickness according to the genera and 
species; spiral or involute; never pearly, but sometimes with a 
porcellanous lustre. Surface without an epidermis, smooth or 
with revolving often punctate striz or furrows. Spire elevated, 
depressed, sunken or wanting. Columella imperforate, more or 
less twisted, and with or without plications. Aperture narrow, 
rounded or terminating in a notch or sfmus in front. Lip en- 
tire, sharp or obtuse, sometimes reflected and thickened without, 
smooth or crenate within. 

Animal (in the recent typical genus)* with lingual teeth in 
diverging transverse series, without a middle row (12-12); 


* Now referred by Conchologists to the Marginellide. 

“ Now known to belong to the Auriculide. 

* The structure of the animal here given is of course only known to be applica- 
ble to the existing species. The extinct forms are therefore necessarily always 
classified from analogous characters of the shell only. 
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pointed and hooked or claw-shaped. Head depressed, subquad- 
rate, truncate and more or less emarginate anteriorly ; provided 
behind with two broad tentacular lobes, which are reflexed upon 
the fore part of the body-whorl when the animal walks. Eyes 
sessile near the middle of the head, at the anterior bases of the 
tentacular lobes. Mantle included within the shell. Branchial 

lume single. Foot oblong, truncated in front, and obtuse be- 
Lind, Operculum corneous, narrow, subovate and transverse, or 
(in Ringicula) (?) wanting. 

The genera embraced in this family, as above defined, are 
more or less readily divisible into two sub-families, distinguished, 
so far as has been determined from the examination of the re- 
cent typical genera of each, by differences in the animal as well 
as shell. These differences, looking at the living species only, 
would seem to be quite strongly enough marked to separate these 
groups into two distinct families; but when we compare the 
shells of all the various extinct species, they are found to be ap- 
parently so blended together by intermediate forms as to indi - 
cate that they should rather be arranged in different sections of 
the same family, than as distinct families. 

It seems to be impossible to adopt any linear arrangement of 
the various fossil and recent genera and subgenera of this family, 
that will bring together those most nearly allied. The following 


mode of grouping them, however, will probably as nearly express 
their affinities as can readily be done.* 


I. Subfamily ACTASONIN A. 


Shell with lip not reflected, or thickened without, generally smooth 
within; surface smooth or spirally striate. Animal without proper ten- 
tacles; eyes sessile on the middle of the head at the base of the tentacu- 
lar lobes. Provided with an operculum. 


Section (a). Columella with plaits. Section (b). Columella without plaits. 


Genus Acteonella, (d’Orbigny) 

Genus Cylindrites, (Morr. & Lyc.) enus Euconactcon, (Meek). 
Subgen. Goniocylindrites, (Meek) Subgen. Conactaon, (Meek). 
Genus Bullopsis, (Con.) Genus Globiconcha, (d’Orb.). 
Genus T'rochacteon, (Meek enus Acteonina, (d'‘Orb.). 
Subgen. Spiractaon, (Meek) ubgen. Trochacteonina, (Meek). 
Genus Tornatelleea, (Con. ) 

Genus <Acteon, (Montf.) 

Genus? Solidula, (Fischer). 


IL. Subfamily RINGICULIN A. 


Shell with lip reflected and thickened without, surface spirally striate, 
and usually presenting a porcellanous lustre. Animal (in Ringicula) 
as in Actewon, excepting that the lingual teeth are as in Philine and 


* The lines drawn across between the names placed in the two columns of each 
subfamily, are intended to indicate as near as can he done, the relations between 
the genera and subgenera falling within these two sections. 
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Scaphander, (Woodward), and the operculum probably wanting, (H. & A. 
Adams). 


Section (a). Columella plaited. Section (b). Columella without plaits. 

7 Genus Ringicula, (Desh.) 

7 Genus Ringinella, (d’Orb.) 

7 Genus Cinulia, (Gray) ———_——-Genus Aptycha, (Meek). 
Subgenus Avellana, (d’Orb.) 
Subgenus Zuptycha, (Meek) 

Genus Zylostoma, (Sharpe). 


In addition to the genera here ranged in the Acteonide, the 
genus Macrocheilus of Phillips, which has been generally referred 
to the Pyramidellide, probably also belongs to this family. If so, 
its position would appear to be intermediate, as it were, between 
sections (a) and (4), of the subfamily Acteonine ; some of the 
species having rather distinct folds on the columella, others hav- 
ing them very obscurely developed, and still others being en- 
tirely destitute of such folds or plaits. D’Orbigny and several 
others also include the curious genus Pterodonta, which certainly 
seems to be related to this group in some of its characters; but 
if included at all, it should stand apart as the the type of a very 
distinct subfamily, on account of its dilated, Strombus-like lip, 
with a single internal tooth, as well as in consequence of the 
distinct anterior canal of some of the species. The yaaa genus 
Tubifer® of Piette, and the Carboniferous genus Soleniscus of 


Meek & Worthen, although apparently excluded from this fam- 
ily by their distinct Fusus-like canal, nevertheless present, as 
already stated, other characters indicating affinities to this group. 

The position of Zylostoma in the subfamily Ringiculine is also 


7 These three are regarded by some authors as not being generically distinct, and 
even d’Orbigny, after proposing the genus Ringinel/a, united it with Avellana. 
However difficult it may sometimes be to separate them, they still appear to repre- 
sent three generic types, and should doubtless be so regarded. 

® The genus Zubifer, as established by Piette in 1856 (Bull. Geol. Soc. France, 2 
ser., vol, xii, p. 1033, pl. 31, and vol. xiii, p. 592), includes two rather distinct sub- 
generic groups. The first of these is represented by 7. nudus, the type of the 
genus, a very delicate, smooth, elongate fusiform shell, with a rather long canal and 
smooth columella, The other group consists of short bucciniform shells, with a short 
canal, and distinct vertical cost, usually each terminating io a little tubercle above. 
For this latter group Costellifer would be a good name, and 7. plicatus may be 
regarded as the type. It would also include 7. bicinctus, Piette, and a species de- 
scribed by Zittel and Goubert (Jour. Conch., Paris, 3d ser., vol. i, p. 206) under the 
name Acteonina plicata. As this latter species is however clearly congeneric with 
Tubifer plicatus, of Piette, although specifically distinct, it becomes necessary to 
give it a new specific name. I would therefore propose to call it Tubifer (Costel- 

ifer) Zitteli. 

Tether little Jurassic shell, figured by Piette in the 18th vol. Bull. Geol. Soc., 
cited above, (pl. xv) under the provisional name Fasciolaria nuda, (previously re- 
ferred by him to Mitra), seems to be closely related to the genus Soleniseus, Meek 
& Worthen, from the Coal Measures of Illinois, (Proceed. Acad. Nat. Sci. Philad., 
Oct., 1860, p. 467). It should either be ranged as a subgenus under Soleniscus, (in 
consequence of having three folds on the columella instead of one), or regarded as 
the type of a new genus. 


q 
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somewhat doubtful. Some of the species have the surface striate 
or punctostriate, as is usual in that group, and the outer lip 
thickened, but only at intervals, so as to leave varices on the 
volutions; while between these it was probably always thin dur- 
ing the growth of the shell. In its other characters this genus 
seems to be allied to Globiconcha, of the subfamily Acteontne. 

Some elegant little elongated East-Indian shells, usually refer- 
red to Dr. Lea’s genus Monoptigma, (but clearly not congeneric 
with the type of that genus), are also placed by some authors in 
the Act@onida, though they seem to be more nearly related to 
the Pyramidellide. 

From the names mentioned on pages 87, 88 it will be seen that 
several new genera and subgenera are here proposed in this 
family. In giving descriptions of them it becomes necessary also 
to define some of the allied groups which it is proposed to 
restrict. The following descriptions are therefore offered — 


Subfamily ACTAONIN A. 
SEcTION a. 
Genus ACTHONELLA, d’Orbigny. (As restricted.) 


Shell ovate-volvuliform, rather thick, involute, more or less attenuate 
above, widest below the middle—entirely without any traces of a spire. 
Surface nearly smooth, Aperture very narrow, arcuate, and equalling 
the greatest length of the shell. Outer lip smooth, generally rather ob- 
tuse. Inner lip thickened near the base of the aperture, and twisted out- 
wards so as to form on the columella three prominent revolving folds; 
also usually a little thickened at the summit of the aperture. 

Type :—Volvaria levis, Sowerby.’ (= Acteonella, d’Orb.). Also in- 
cludes Volvaria crassa, Dujardin, (= Acteonella, d’Orb.) ; Acteonella Cau- 
casica, Zekeli, A. Syrica, Con., and A. Dolium, Reem. Cretaceous.) 


Genus TROCHACTZON, Meek, (Acteonella, (part) d’Orb.). 


Shell turbinate, rather thick; the widest part always above the middle 
of the body-whorl. Last turn large, rounding in above, and tapering 
from near the summit, with more or less convex or ventricose sides, to 
the base. Spire generally low, sometimes scarcely rising above the sum- 
mit of the body-whorl, or even sunken so as to form an umbilicoid cavity ; 
when prominent, with sides generally concave in outline. Suture some- 
times channeled. Surface nearly smooth. Aperture very narrow and 
long, generally subangular or narrowly rounded below. Outer lip sharp 
or obtuse, smooth within. Inner lip thickened below, and twisted into 
three folds, which continue around the columella within the whorls. 

Type :—Actaonella Reynauziana, d’Orbigny."' Also includes A. con- 
ica, A. glandiformis, and A. rotundatus, Zekeli; A. gigantea, d’Orbigny, 
Conus minimus, d’Archiac, (Acteonella, d’Orb.); Cylindrites pyriformis 

® Trans. Geol. Soc. Lond., vol. iii, pl. 39, fig. 33. 


” Excepting A. Syriaca which is sup to be Jurassic. 
1 Palwont. Franc. Terr. Cret., vol. 2, p. 108, pl. 164, fig. 7. 


Am. Jour. Sc1.—SeconpD Serres, VoL. XXXV, No. 103.—Jan., 1863. 
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and C. bullatus, Morris & Lycett; Tornatella Lamarcki, Sowerby, (Ac- 
teonella, Zekeli). (Jurassic and Cretaceous.) 

Subgenus Srrractr#on, Meek.—Shell more or less oval, or subfusi- 
form; spire rather prominent, sometimes as long as the body-whorl, con- 
vex in outline on its lateral slopes. Body volution not very ventricose. 

Type :—Tornatella conica, Munster,’ (Actaonella, Zekeli), Also in- 
cludes Acteonella elliptica and A, obtusa, Zekeli; aud Tornatella Voluta, 
Munster, (Act@onella, Zekeli). (All Cretaceous.) 


I was at first under the impression that the shells upon which 
this genus is founded might be included in Mr. Conrad’s genus 
Bullopsis, supposing that the type of the latter, B. cretacea, (Jour. 
Acad. Nat. Sci. Phila., vol. iv, new series, pl. 46), might be a 
species of this group with a sunken spire, similar to Cylindrites 
pyriformis, of Morris & Lycett. On comparison, however, it 
will be found to differ materially from that, and all the other 
species included in the group under consideration, in the form of 
its aperture, which is much broader, and so much more rounded 
below, as to give an entirely different expression to the base of 
the shell. Its columella is also not near so thick nor so straight 
below as in the group here described. 

The differences between these shells and the typical Acteo- 
nellas are, it seems to me, as strongly marked and as constant as 
we can ever expect to see between any two genera of the same 
family of Gasteropoda. In the first place, in the true Act@onellas 
the whorls are so nearly rolled together upon the same plane 
that there are no traces of a spire, and the form is consequently 
nearly that of Volva or Simnia, the aperture being produced up- 
wards even above the summit of the body of the shell, while 
the widest part of the body-whorl is below the middle. Now if we 
compare this form with the genus under consideration, we find 
the latter always differs in having the body-whorl turbinate, or 
widest above the middle, and the spire generally present and ea- 
serted or often elevated. Even in cases, however, it ve the spire is 
sunken, and its place occupied by an umbilicoid cavity, as is 
sometimes the case in this group, the body-whorl still retains its 
turbinate or obovate form, and the upper extremity of the aper- 
ture is never produced upwards, as a kind of canal, over the 
middle of the summit. 


Genus CYLINDRITES, (Auct.) Morris & Lycett. (As restricted.) 


Shell subcylindrical, or oliviform. Spire generally short, often much 
depressed, or even sunken below the summit of the body-whorl, in which 
latter case the immediate apex usually rises in the form of a nipple in 
the middle of a saucer-shaped cavity. Body-whorl Jong, with nearly 
straight parallel sides which round in to the suture above. Aperture 
very narrow, often nearly or quite equalling the greatest length of the 
shell. Inner lip somewhat thickened, and twisted outwards, so as to form 
a few obscure folds at the base of the columella. 


* Goldf. Petrefact,, iii, p. 48, pl. 177, fig. 1-2. 
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Examples :—Acteon cuspidatus and A. acutus, Sowerby’* (Cylind. 
Morr. & Lyc.); Cylindrites angulatus and C. alatus, M. & L.; Bulla 
Thorntoni, Brong., (Cyl. M. & L.), and C. excavatus, M. & L. Also Ac- 
teon Oliva, Piette. (Mainly Jurassic.) 

Sub-genus Gonrocy.inprites, Meek. (Cylindrites, Division B. (part) 
M. & Lyc.) Shell abruptly truncated at the summit of the body-whorl ; 
sides straight and not rounding in above; spire sunken or a little 
exserted. 

Type :—Cylindrites brevis, M. & L."* Also includes, C. cylindricus, M. 
& L.; Acteon cylindraceus, Geinitz, and Cylindrites (undt.) Sharpe."* 
(Jurassic and Cretaceous). 


Secrion 
Genus ACTZONINA, d’Orbigny. (As restricted.) 


Shell subovate or subfusiform. Spire generally rather prominent, but 
usually shorter than the body-whorl, which is long, and sometimes a little 
truncated at the suture above. Surface nearly smooth, or sometimes 
with revolving stria, very rarely with vertical coste. Aperture narrow, 
rounded and not sinuous below; columella more or less thickened but 
always smooth. 

Type :—Chemnitzia carbonaria, Koninck,”* ( Act@onina, d’Orb.). Also 
includes Actewonina Lorieriana, A. sporsisuleata, A. Sarthacensis, .A. 
Franquana, A. Dormoisiana, A. acuta, A. Mileola, A. Hordeum, A. sub- 
andiana, A, Deslongchampsit and A. cylindrica, d’Orbigny. (Carbonif- 
erous to Jurassic.) 

Subgenus Trocuacra#ontna, Meek. (Acteonina, (sp.) d’Orbigny.) 

Shell turbinate or subglobose, the widest part being above the middle 
of the body-whorl. Spire much depressed, sometimes a little attenuate 
near the apex. Body-whorl large ventricose, rounding in above. 

Type :—Acteonina ventricosa, d’Orbigny.’’ Also includes A. Davoust- 
ana, d’Orbigny, and Cassis Esparceyensis, d’Arch. (Acteonina, d’Orb.), 
(All Jurassic.) 

Norg.—Zittel and Gobert describe and figure in the first vol. of the 
Conchological Journal of Paris, (3d ser. pl. 12, f.11) under the name 
Actaonina striato-sulcata, an interesting little Jurassic shell which I was 
at first inclined to retain here, as the type of a strongly marked subgenus. 
Farther comparisons have satisfied me, however, that the angular, or sub- 
canaliculate character of the base of its aperture, excludes it from the 
genus Actwonina, and, together with its other characters, place it even in 
the family Aplustride, near the genus Bullina. 


Genus EUCONACT.ZON, Meek. (Actaonina (part), d’Orb. and others.) 


Shell very thin, distinctly obconic, involute. Spire wanting, its place 
being occupied by a cavity. Body-whorl composing the entire length of 
the shell, and enveloping all the others; broad and abruptly truncated 
above, and tapering from the summit to the base with nearly straight 


8 Sowerby, Min. Conch., pl. 455, fig. 1-2. 
* Morris & Lycett, Mon. Moll. Grt. Ool., pt. 1, Pp. 101, pl. 8, fig. 13, 13a. 
* Trans. Geoh Soc. London, 2d. ser., vol. vii, pl. xxviii, fig. 24. 

*© Koninck, Animaux foss,, pl. 22, f. 9, and pl. 41, f. 15. 

*" Pal. Franc., Terr. Jur., vol. 2, p. 178, pl. 288, f. 7, 8. 
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sides ; sometimes faintly constricted near the middle. Surface smooth 
or with revolving punctate strie. Aperture very narrow or sublinear, 
straight, equalling the greatest length of the shell, and not sinuous or 
effuse at either extremity. Inner lip smooth, sometimes slightly thick- 
ened below. 

Type :—Conus Caumontii, Deslongeh."* ( Acteonina, d’Orb.). Also in- 
cludes Conus subabbreviatus, and C. concava, Deslongch. (Acteonina, 
d@Orb.) (All Jurassic). 

#Subgenus Conacrzon, Meek. 

Shell elongate-obconic; spire more or less depressed, conical, and tur- 
retted ; whorls distinctly truncated and rectangular above, with numerous 
minute wrinkles near the angle. Body-whorl with slightly convex sides, 
converging from the summit to the narrowly rounded base. 

Type :-Conus Cadomensis, Deslongch.,'* ( Act@onina, d’Orb.). (Jurassic.) 


There may be room for some doubts in regard to this latter 
type (Conus Cadomensis) being congeneric with Huconacteon, but 
as it agrees in most of its essential characters, the only difference 
of any importance being its more or less prominent, instead of 
sunken spire, forms will probably be found connecting these 
two types. That they should, however, be both separated from 
the genus Acteonina, in a systematic classification of these shells, 
is I think, clearly evident. 


Subfamily RINGICULIN &. 


SECTION a. 
Genus CINULIA, Gray. 


The genus Cinulia of Gray, was founded upon Auricula globulosa, of 
Deshayes, a subglobose shell, with a comparatively very large body-whorl, 
a short, abruptly attenuate spire, and a single obscure oblique fold on the 
thickened columella. Its outer lip is thickened and reflected without, and 
smooth within; its aperture is narrow, and its surface marked with 
revolving striz. D’Orbigny, in subsequently proposing to found a genus 
for this and similar shells, under the name Avedlana, describes first in that 
connection, the same species (Auricula globulosa), so that his genus be- 
comes exactly synovymous with Cinulia of Gray. As d’Orbigny, how- 
ever, included several other forms, differing subgenerically from the species 
globulosa, and agreeing more nearly with his diagnosis, his name Avel- 
dana, may be retained for one of these subordinate groups as follows :— 

Subgenus Avriiana, d’Orbigny. 

Shell globose; body-whorl large; spire much depressed; aperture 
narrow, arcuate, sometimes a little sinuous below; outer lip strongly 
thickened without, crenate within; columella thickened, and provided 
with two or three prominent transverse folds; surface with revolving usu- 
ally punctate striz. 

Examples :~ Auricula incrassata, Mantell,”* (Avel. d’Orb.) ; Cassis Avel- 
Zana, Brong. (A. Cassis, d’Orb.); A. Hugardiana, d’Orb., &c. (Cretaceous.) 

* Mem. Soc, Linn. de Normand., vol. 8, p. 165, pl. 18, f. 7. 


** Mem. Soc. Linn. de Normand., vol. 7, p. 147, pl. 10, f. 10, 15. 
» Mantell, Geol. Sussex, pl. 19, fig. 33. 
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Subgenus Everycaa, Meek. 

Shell like Avel/ana in form; aperture very narrow, arcuate ; columella 
thickened and provided with two or three folds. Outer lip as in Avellana, 
excepting that it has in addition to the crenulations above, two or three 
large obtuse teeth or tubercles, at the base within. Surface with com- 
paratively coarse revolving ridges and furrows. 

Type :—Auricula decurtata, Sowerby,” (Avellana, Zekeli). Also in- 
cludes Avellana Royana, d’Orbigny. (Cretaceous.) 


Section 6, 
Genus APTYCHA, Meek. 


Shell oval; spire moderate; body-whorl rather large. Aperture nar- 
row subovate, rounded below, and acutely angular above; outer lip 
smooth within, inner lip callous, particularly above, but destitute of any 
traces of folds or plaits. Surface with revolving punctate striz. 

Type :—Tornatella labiosa, Forbes.” (India.— Cretaceous.) 

The type of this genus has the thickened and reflected outer lip of 
Ringicula, Avellana, and other genera of the Ringiculide, but wants the 
folds on the columella, so characteristic of that section of the subfamily. 
It therefore bears exactly the same relation to those genera, that Actewon- 
ina bears to Acteon, Tornatellea, Solidula, &c., in the subfamily Acte- 
onine. 


From the foregoing descriptions and remarks, it will be seen 
that in the family Actwonide, the elevation or depression of the 
spire, when unaccompanied by any more important differences, 
cannot be regarded as being of generic value. Indeed the transi- 
tions from an elevated to a depressed or sunken spire, are so 
gradual, that within a considerable range of limits, it cannot 
be relied upon even for the separation of species. Amongst the 
most important generic characters, visible in the shell alone, 
(particularly in the extinct genera) may be mentioned, first, the 
general form and expression of the body-whorl,—that is to say, 
whether it is cylindrical, oval, turbinate, obconic, or globose, &e. ; 
second, the presence or absence of folds upon the columella; 
the thickness or thinness of the shell, &c., and the various combi- 
nations of these and other characters, sometimes individually of 
subfamily or sectional value. 

Various opinions have been entertained by conchologists in 
regard to the position of this family in a systematic classification 
of the Mollusca, some placing it between the Scalaride and the 
Cerithiopside, while others place it with the Bullida, the : 
midellide, or in part with the Doliide, &e. In many of its char- 
acters, it must be admitted, the animal of the living typical 
genus Acteon shows affinities to the Bullide, and from what has 
already been stated, it will also be remembered that the shells of 
many of the fossil forms show a constant tendency to shade off 


* Trans. Geol. Soc. Lond., iii, pl. 38, fig.10.  ™ Ibid., 2d ser. vol. viii, pl. xii, f. 24. 
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towards genera of that family. From all the facts, I am inclined 
to agree with those who think the group should be ranged near 
the Bullide and Cylichnide. 

In regard to the geological range of this family, we have evi- 
dence of its existence as far back as the Carboniferous epoch, 
where it is represented by the genus Acteonina. If we include 
the genus Macrocheilus, however, it would carry the origin of the 
family back to the Devonian. It attained its greatest development 
during the Jurassic and Cretaceous periods,—since which it has 
declined ; and, although still represented in our existing seas by 
a comparatively few forms, it may be regarded as a type proba- 
bly destined to pass out of existence during the present geologi- 
cal period. 

Washington, D. C., Dec. 20, 1862. 


Art. XV.—Contributions from the Sheffield Laboratory of Yale 
College.—V. On the Equivalent and Spectrum of Cesium; by 
S. W. Jounson and O. D, ALLEN. 


IN the last vol. of this Journal a method is described of sepa- 
rating cesium from rubidium by fractional crystallization of the 


bitartrates of these metals." The analyses of the bitartrate of 
cesium there given, while perfectly according with each other 
as regards carbon, disagree with the numbers deduced from 
Bunsen’s equivalent to such an extent that we have undertaken 
to ascertain whether the salt was impure or Bunsen’s equivalent 
incorrect. 

From the great care used in preparing the bitartrate and es- 
pecially from the fact that its spectrum remained unaltered 
though the salt was repeatedly recrystallized, we were inclined 
to suppose that Bunsen had not operated with a pure substance. 

This might easily happen on account of the small quantity of 
material at his disposal without at all detracting from the merit 
of this distinguished chemist. 

A quantity of bitartrate of cesium purified by concentrating 
its solution and recrystallization as described in the paper refer- 
red to, and containing no foreign matters recognizable by the 
spectroscope, except an inevitable trace of sodium and (to Judge 
from a certain red line,) perhaps some lithium, was treated di- 
rectly with bichlorid of platinum in quantity sufficient for com- 
plete precipitation. This platinchlorid of cesium after thorough 
washing was reduced in hydrogen, the chlorid of cesium dis- 
solved from the platinum and evaporated to dryness with addi- 
tion of a little hydrochloric acid. 

We thus obtained an amorphous mass of a pure white color 


* Observations on Cesium and Rubidium, by O. D. Allen, vol. xxxiv, pp. 867-378. 
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which, unlike Bunsen’s chlorid was not perceptibly deliquescent 
even in a very moist atmosphere. The spectrum of the chlorid 
thus prepared was identical with that of the original bitartrate. 
Both salts gave a red line nearly coincident with the @ line of 
lithium. In order to determine whether this line was due to a 
trace of lithium or belongs to the spectrum of cesium, a portion 
of chlorid was again precipitated with a relatively small quantity 
of bichlorid of platinum, the precipitate was most thoroughly 
washed and from it a new sample of chlorid of cesium was pre- 
pared. The red line was no less apparent in this than in the 
former preparations. The same process of partial precipitation 
was repeated to the third time without altering the spectrum. 

Again, from a hot dilute solution of 15 grms. of chlorid of 
cesium, about 1 grm. of cesium was thrown down as platinchlo- 
rid; the product ghus procured gave a spectrum identical with 
that from the original bitartrate. 

We concluded from these experiments that our chlorid of 
cesium was free from lithium and as pure as it is well possible 
to obtain any substance without the most extraordinary and for 
most purposes unreasonable precautions. 

As to the properties of the chlorid of caesium, we observed that 
not only is it not deliquescent, but it is hardly hygroscopic. The 
unfused and porous salt may be weighed in moist air with as much 
accuracy as chlorid of sodium. After it has been fused it does not 
alter in weight during 24 hours’ exposure to the air in cold dry 
weather. It may be fused in a platinum capsule over the gas 
flame when the air is dry, without acquiring an alkaline reaction. 
In a damp atmosphere it is apt to lose chlorine during fusion. 
The residue after the reduction of platinchlorid of cesium by 
hydrogen at a gentle heat, is alkaline. It is hardly possible to 
fuse chlorid of cxsium without loss, by volatilization. Hence 
our first estimations of czesium in this form were too low by 4 to 
7 tenths of one per cent. 

For determining the equivalent of czesium we have made four 
chlorine estimations. Two of these, I and IJ, were made in the 
chlorid obtained as already described. Their details and re- 
sults are given below. The filtrates from these analyses con- 
taining nitrates of cesium and silver, after the latter had 
been removed, were added to a solution of several gr€mmes of 
the original chlorid and the whole was — ee pepe with 
bichlorid of platinum and a second portion of chlorid of cesium 
procured, on which determination III. was made. Finally the 
nitrate of cesium from this analysis was mingled with repeatedly 
purified chlorid obtained in the previous study of the spectrum, 
about half the cesium was again thrown down as platinchlorid, 
= with this product another estimation of chlorine, IV, was 
made. 
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The determination of chlorine was conducted in the usual 
manner by precipitation with nitrate of silver and filtration. 
Washed Swedish filters were employed which gave each an ash 
weighing ,;ths of a milligramme. The weighings were taken 
on a balance by Becker and Sons of Brooklyn, N. Y., which 
with an ordinary load indicates th of a milligramme with 
great decision and perfect constancy. 

The data of our determinations are as follows: 


L 1°8371 grms. Cs Cl gave 1°5634 Ag. Cl="386598 Cl, and 1°4505 Cs, 
Il. 21295 * * 168165 “ 
III. 2-7018 “ 320908 “ ='56853 2°13327 “ 
IV. 156165 “ 13302 “ ='32893 1:23272 “ 


The percentage composition of chlorid of cesium and the 
equivalents deduced from the above figures are as follows; sil- 
ver being considered =107'94 and chlorine =35°46, Stas: 


Per cent of Equiv. of Cs. 
Cl Cs 
1. 21°044 78°956 133°050 Allen. 
2. 21°031 78969 133°150 Johnson. 
3. 21:043 78°957 133-054 Johnson. 
4, 21:063 78937 132°892 Allen 
Average, 21°045 78-955 133°036 


We may accordingly assume the round number, 133, as the 
equivalent of cesium. 

Calculated by this equivalent the formula of bitartrate of 
cesium corresponds well with the results of experiment. As 
mentioned in the paper referred to, the analyses of this salt fur- 
nished the following data: 


0:0786 grm. water, and 
0:294 carbonic acid. 


an 0101 grm. water, and 
Il, —0'5966 grm. gave “ carbonic acid. 


Ill. 1°3086 grm. gave 0°7708 grm. chlorid of cesium. 


I. 0°4718 grm. gave | 


In two other estimations since made— 
IV. * 2:0347 grm. gave 1°206 grm. chlorid of cesium. 


V. 1:8271 1:0857 
Calculated. Found. 
Os==123°35 Cs=133° IL. 11. Iv. v. 
C, 4800 1762 C, 48 17:02 16°99 1702 


Cs0 13135 4824 5000 1... 4930 49°61 4978 


27235 100-00 282 10000 
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The equivalent number 188, brings cesium into a triad with 
rubidium and potassium. We have then two alkali triads, viz: 
lithium, (eq. 7), sodium (eq. 23) and potassium (eq. 39:1), 


and potassium, rubidium (eq. 85°36) and cesium. 


=86 


The correction of the equivalent of caesium implies a revision of 
its spectrum, since the data given by Kirchhoff and Bunsen with 
reference to both, were obtained from the same impure material. 

The cesium spectrum, as we have procured it, is, perhaps, from 
the number, color and definition of its lines, the most beautiful 
to be observed among all the alkali and earthy metals. Kirch- 
hoff and Bunsen, in the figure given by them (Pogg. Ann., 1861, 
and Fres. Zeitschrift fiir Analyt. Chemie, Heft, 1, 1862), represent 
11 lines. We find without difficulty 7 more lines, and observe 
further that some of those figured by K. & B., are not mapped 
in their correct positions. To enable other chemists to compare 
their caesium preparations with ours, we will attempt to describe 
the cesium spectrum as seen in our instrument, which has a 
single flint glass prism. 

Beginning at the left or red extremity of the spectrum, we 
will indicate the lines in the order of their occurrence by Roman 
numerals; I. is a red line of medium brightness nearly equidis- 
tant between the Fraunhofer lines a and B; II. is a bright line 
partly coincident with, but slightly to the left of and narrower 
than the @ line of lithium; III. is a faint line nearly approach- 
ing Fraunhofer’s line C; IV. is the faintest of the red lines; 
V. is a faint line midway between the « and @ lines of lithium; 
VI. is a bright red line midway between the sodium line and a 
lithium; VIL. is an orange-red line of medium intensity directly 
to the right of the « strontium line; VIII. is a fine yellow line 
just to the right of and close upon the sodium line. The posi- 
tion of the green lines it is difficult to describe. First comes a 
group of three, IX, X. and XI, which are separated by very nar- 
row spaces, and which are represented well in the spectrum plate 
of Kirchhoff and Bunsen, though placed a trifle too far to the 
right. Then, after an interval scarcely wider than the lines 
themselves, come XIT. and XIII, which are very near each other. 
After another space as broad as these lines we encounter XIV. 
Midway between XIV. and XVI. is XV. The latter, XV, coin- 
cides with the dark line E. Finally, the two pale blue lines, 
XVII. and XVIII, complete the list. 

Am. Jour. Sc1.—Szconp Serres, Vou. XXXV, No. 103.—Jan., 18638. 
13 
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For the convenience of those who may use spectroscopes of 
the same construction as ours, we will mention the degrees on 
the scale of our instrument, which correspond to the cesium 
lines. In our observations we have brought the degree 100 (10 
on the scale) into the sodium line. Then the blue of strontium 
is at 156°, the violet of potassium 257°, the red of potassium at 
65-6°; the red of lithium at 80-1°. With this adjustment the 
cesium lines are as follows, beginning with the red: I 75°, 
IT 80°, III 82-38°, IV 85°, V 87-8°, VI 91°, VII 97-8°, VIII 
101°, IX 106°, X 107-8°, XI 109°, XII 111°, XIII 112-13°, 
Pod 114-15°, XV 118°, XVI 121°, XVII 157-58°, 

The position of the cesium lines on the scale figured 
at the top of the spectrum plate in Fresenius’ Zeitschrift, 
is ger een given in the accompanying diagram, 
by help of which our results may be directly compared 
with those of Kirchhoff and Bunsen. 

The order of brilliancy in the lines of what we sup- 
pose to be the spectrum of dag cesium, with but the 
minutest trace of sodium, is for the red lines as follows: 
VI, Il, VU, I, V, 111, IV. The line IV is only made 
out under the most favorable conditions. II, nearly 
coincident with « lithium of Kirchhoff and Bunsen, and 
not figured by them, is as bright as their 7 cesium, our 
VI(?). Among the yellow and green lines to the right 
of the sodium line, the order of brilliancy is the follow- 
ing: VIII, IX, XI, XII, XIV, XIII, XV, X. The 
yellow line VIII, is hardly less characteristic of the 

ctrum of pure cesium than the two blue lines. It 
ym is nearly as distinct as any of the green lines when 
sodium is not present in too large quantity, and is much 
more readily made out than the extreme red line 4d of 
rubidium. 

To sum up, we find 4 red lines to the left of those 
given by Kirchhoff and Bunsen, one of which is as bright 
as any of the red lines in the cesium spectrum. Fur- 
ther, the red lines of K. & B. are not figured in their 
true positions, being too near each other and too far to 
the right. Finally, we observe a fine yellow line and 
two unimportant green lines not mapped by K. & B. 
The lines which we have saeleniaied to those of K. 
& B. are not characteristic except in the absence of for- 
eign matters. For this very reason however they be- 
come important to those who are engaged in the study 
of the new elements, 

New Haven, Conn,, Dec. 24th, 1862. 
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Art. XVI.—On Tellurbismuth from Dahlonega, Georgia; by 
Davip M. Batcu. (Communicated for this Journal by Dr. 
C. T. Jackson.)' 


THE specimen of tellurbismuth submitted to the following 
examination, was obtained at Field’s mine near Dahlonega, Ga., 
by Dr. C. T. Jackson, who presented it to me with the request 
that 1 would carefully ascertain its composition. It appeared to 
be part of a tabular crystal, and was easily separable into thin 
folia, very splendent, and quite free from impurities. Before the 
blowpipe a small portion entirely volatilized, and the peculiar 
odor of selenium was faintly recognizable. The specific gravity 
was found to be 7°642 at 18°C. Two portions weighing respec- 
tively ‘827 and ‘552 grm. were analyzed as follows, the folia 
being first dissected to ascertain if there was any mechanical 
admixture of gold in thin layers, which is often the case. 

The mineral was digested in hot chlorhydric acid, to which a 
little nitric acid had been added; it dissolved quickly and left 
no residue. The solution was now evaporated till all traces of 
nitrous oxyds were expelled, somewhat diluted, and tested for 
sulphuric acid by chlorid of barium; the non-formation of a 
ce igen proved the absence of sulphur in the ore: (any se- 
enium which may have been present would of course not be 
thrown down, since selenite of baryta is soluble in acids). After 
the excess of barium had been separated, the solution was evap- 
orated to a small bulk, (a few c.¢.) mixed while hot with an 
excess of bisulphite of ammonia, and set aside for some hours. 


To the Editors of the American Journal of Science: Gentlemen—An analysis, 
made by me, some years since, of a tellurbismuth from Field’s gold mine in Dahlo- 
nega, Georgia, gave results which led me to the belief that it was bornite, and it 
was published, as such, in your Journal and in the Mining Magazine, of New York. 

Dr. F. A. Genth of Philadelphia made a new analysis, which differed from mine 
essentially, and placed the mineral near tetradymite. Some discussion took place 
between us, in the Mining Magazine, on the subject, and I thought best—though I 
could have easily made a new analysis,—to refer the matter to a chemist, who had 
not read either of our papers, at that time. I therefore presented to Mr. David M. 
Balch some carefully selected crystals of the mineral, with the — that he 
should make an exact analysis of them, and prepare a — on the subject for pub- 
lication.  * * * I have this day received Mr. Balch’s results, which I 
enclose for publication, and would state that I fully concur with him in the opinion 
he expresses, namely, that the mineral, being a tertellurid of bismuth, is evidently a 
new species, 

In explanation of the error in my original analysis, I would state that the bis- 
muth, having been precipitated before the tellurium, carried down with it a portion 
of the latter and made the weight of the oxyd of bismuth too high, and that of the 
tellurium too low. I was not aware that ' had made this mistake before I looked 
back to my laboratory notes of this analysis. I therefore withdraw the name 
ge ‘ not applicable to this species, and adopt the chemical name given it by 

Baich, 4 
Respectfully, c&c., Cuartes T. Jackson. 
Boston, May 28th, 1862. 
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All the tellurium and selenium present are thus thrown down 
as a black powder easily washed by decantation. To avoid the 
precipitation of basic tellurium salts and small quantities of bis- 
muth, it is necessary that the solution should contain much free 
chlorhydric acid; it should also be concentrated and warm. 
The precipitate, after the decantation of the supernatant liquid, 
was washed with dilute sulphurous acid to which some chlor- 
hydric acid had been added, then on a tared filter with water 
containing a little sulphurous acid, dried at 125° C. and weighed. 

The filtrate and washings from the tellurium were evaporated 
nearly to dryness, the residue dissolved in largely diluted chlor- 
hydric acid, and from this solution the bismuth determined as 
teroxyd in the usual manner. 


Analysis a. 


Analysis 0. 


‘827 grm. gave, 
+4256 Bi 
‘3990 Te 
"8246 

‘552 grm. gave, 
2847 Bi 
"2690 Te 


51°46 pr. ct. 
48:26 
99°72 


51°57 pr. ct. 
4873 


100°30 


To ascertain whether this tellurium contained selenium in ap- 
tga quantity, a portion ("186 grm.) was fused at a dull red 
eat with six times its weight of a mixture of nitre and carbon- 
ate of soda, to convert any selenium present into selenic acid. 
The fused cake was dissolved in water, and a little nitric acid 
and nitrate of baryta added; no precipitate formed, even after 
several days, which proves the absence of selenium, except in 
minute traces as evinced by the blowpipe test before noticed. 
The ore was found to be free from gold, silver and iron. 
The specimen that I have analyzed is therefore a pure tellurid 


of bismuth, Bi Te, ; thus— 
Dahlonega. 


“a. 
51°46 51°57 


Te, 192 48°00 48°26 48°73 


400 100-00 99°72 100'30 


The tellurbismuth from this locality has already been analyzed 
by Dr. Genth, with nearly the same results as above; he also 
finds the same formula for the Fluvanna county, Va., mineral. 

Allow me to offer a few remarks on the compounds of bis- 
muth and tellurium, suggested by an examination of the many 

ublished analyses of this ore from both American and foreign 
ocalities. It appears that selenium is present only in traces, and 
sulphur (where it exists at all) in quantities not exceeding 5 per 


Calculated. 


Bi 208 52°00 


Prof. Gautier on recent Researches relating to Nebule. 101 


cent. The mineral called tetradymite, taking Berzelius’s analyses 
cf that from Schoubkau as an example, has the following for- 
mula, (BiTe,)?+BiS,, and other analyses agree closely with 
this. Examples of a compound or complex mineral formed by 
the union of two simple ones are common; for instance, bro- 
myrite (Ag Br) and kerargyrite (AgCl) unite to form embolite 
(AgCl+AgBr); and others might be cited. It seems therefore 
probable that when sulphur is present in a tellurbismuth, it is due 
to an admixture of bismuth glance (BiS,), and that tetradymite, 
like embolite, is formed by the union of two simple minerals; 
in the case of tetradymite these minerals are tertellurid of bis- 
muth, BiTe,, and tersulphid of bismuth, Bi S,, (bismuth glance, 
a mineral much resembling the other in its physical properties). 

The native tertellurid of bismuth in a pure state, has been 
observed only at Dahlonega, Ga., and the “Tellurium Mine,” 
Fluvanna Co., Va.pand is up to this time at least, a mineral pe- 
culiar to the United States. 

Taking this view of the subject, the American tertellurid of 
bismuth should be considered a new species, to which the term 
tetradymite is hardly applicable. 

In conclusion I would call attention to the fact, that, although 
by artificial means bismuth and tellurium can be fused together 
in all proportions, in their native combinations one equivalent 
of the former appears to be always united to three equivalents 
of the latter metal; the bornite of Brazil offers the only excep- 
tion to this rule and according to Damour’s analysis differs en- 
tirely from the other tellurbismuths. 

Salem, Mass., May 20, 1862. 


Art. XVII.— Recent Researches relating to Nebule; by Prof. A. 
GavuTIER. (Translated for this Journal from the Bibliothéque 
Universelle, for Sept., 1862.) 


[We have translated Prof. Gautier’s article, both because it furnishes a 
compact and clear account of the recent researches relating to nebula, 
and for the sake of showing our readers the esteem in which the labors of 
distinguished American astronomers are held abroad. We have taken 
the liberty to add foot notes on one or two points where some change 
seemed desirable.—Ebs. ] 


THERE is no part of the vast field of practical astronomy 
which does not require laborious investigation. I propose to 
give a general idea of those researches which relate to a very 
large and curious class of celestial objects first specially studied 
by the two illustrious astronomers Herschel and Messier, and 
more recently by Lord Rosse, by Fathers di Vico and Secchi, 
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and by Messrs. Lamont, Lassell and Bond, which present peculiar 
difficulties and in regard to which much remains yet to be ex- 
plained. I design to speak of nebule, or those small white 
specks of feeble light which the telescope shows to exist in great 
numbers in the heavens, and which the most powerful instru- 
ments enable us to regard most generally as masses of stars situ- 
ated at immense distances from the earth. 

In this rapid review I shall follow, in general, the chronolo- 
gical order, commencing with a few remarks upon a catalogue 
of the positions of 53 nebulw, as determined from observations 
made at the Observatory of Paris by M. Laugier, chiefly in the 
years 1848 and 1849, and presented to the Académie des Sciences 
of Paris at the session of Dec. 12, 1853. This catalogue, pub- 
lished in the Compte Rendu of that session, gives the right ascen- 
sion and mean declination of the centers, or points of greatest 
brilliancy, of these nebule for Jan. 1, 1850, and also the differ- 
ences between these positions and those obtained from the cata- 
logues of Herschel and of Messier. This is the first attempt to 
determine the precise positions of a certain number of nebule, 
undertaken for the purpose of serving, hereafter, to decide the 
perme whether these bodies. are really situated beyond the 

xed stars visible to the naked eye. 


Researches upon the nebula of Orion.—M. Liapounoff, director 
of the Observatory of Kazan, at the beginning of 1856, presented 
to the Academy of Sciences of St. Petersburg, by the hand of 
M. W. Struve, a memoir upon the great nebula of Orion, dedu- 
ced from four years’ labor with an equatorial telescope, having a 
tad equal to the telescope at Dorpat, and a meridian circle of 

psold.* He has undertaken to determine very exactly, by a 

rocess of triangulation, the positions of all the stars which his 
instruments permitted him to see in this nebula, and he has 
mapped with great care every part of this remarkable celestial 
object ; several sheets are already prepared in which he has 
given particular names to its different regions. Comparing the 
results of M. Liapounoff with those previously obtained by Sir 
John Herschel and by Messrs. Lamont and Bond, M. Struve has 
expressed the opinion that this nebula must be subject to changes 
of form and of relative brightness in different parts. 

Otto Struve has continued (at the Observatory of Pulkova) 
the labors of M. Liapounoff, and he has put forth the first results 
of his researches in a communication, dated May 1, 1857, pre- 
sented to the Astronomical Society by Prof. Airy, on June 12th 


1 Thave only learned of this memoir by a brief notice of it at the end of the 
“Monthly Notices” of the Astronomical Society of London, for March 14, 1856, 
vol. xvi, p. 139. 
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of that year, and published in the “ Monthly Notices,” vol. xvii, 
pp. 225-230." 

Struve begins by pointing out the change in the brilliancy of 
different small stars situated in the nebula of Orion, a variation 
which he has shown either by comparison of his observations 
with those of other astronomers, or in the progress even of his 
own observations. 

“The existence,” says Struve, “of so many variable stars in 
so small a space of the central part of the most curious nebula 
in the heavens, would naturally lead us to suppose that these 
phenomena are intimately connected with the mysterious nature 
of this body.... Admitting that the rapid changes of light ob- 
served in these small stars, either in the region called Huygens 
or in that called Subnebulosa, may be connected with the nature 
of the nebula, one would expect in like manner to observe chan- 
ges in the appearances of the nebula and in the distribution of 
the nebulous matter. But observations of this kind are subject 
to so many illusions, that one cannot be too careful in regard to 
the conclusions which he draws from them. I do not believe 
that the view ordinarily taken by astronomers in regard to re- 
searches of this kind, to wit, the comparison of graphic repre- 
sentations made at different epochs by different observers, can 
ever lead to results which can be regarded as certain. The op- 
tical power of the telescope, the transparency of the atmosphere, 
(varying at different stations), the peculiarities of the eye of the 
observer, the degree of skill and experience in graphic represent- 
ations of this sort, all this added to the influence of the imagin- 
ation of the observer, form obstacles which will always be diffi- 
cult to overcome in processes of this kind. It may be possible 
perhaps by pursuing this method for centuries to discover the 
existence of progressive changes, but it will never be possible to 
demonstrate in this manner those changes which take place in 
short intervals of time. But the rapid variations of light in the 
stars require us to give attention to similar changes, —_ S pe- 
riodic, in the appearances of the nebulous matter. It is thus to 
rapid changes of this kind that we ought especially to direct our 
attention, and we shall be better able to prove their existence 
by comparative observations upon the degree of light and the 
forms of some prominent portions of the nebula, than by repre- 
senting it asa whole. It isin this way that I have endeavored 
to proceed the past winter, and at different points I have had a 
strong impression that considerable changes occurred during the 
short period of my observations.... I do not allow myself, in 


? T have had occasion to mention the labors of Struve in an article upon the stars 
of variable brightness, published in the Bibliotheque Universelle, for September and 
October, 1857, (Archives, tome xxxvi, p. 5 and 89). M. Otto Struve has recently 
succeeded his father as director of the great Russian Observatory of Pulkova, 
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the meanwhile, to regard these as positive facts until they have 
been corroborated, especially by observers located in more favor- 
able climates and provided with optical apparatus sufficient for 
the purpose.” * 

Struve describes in detail four parts of the nebula of Orion 
where he has most distinctly observed, within the interval of a 
few months, changes of form or of the intensity of light. The 
first is a bay, which extends from the strait of Le Gentil in the 
direction of a trapezium of stars situated towards the middle of 
the nebula. This bay appeared to him sometimes wholly ob- 
scured, like the strait, sometimes full of nebulosity, and little 
inferior in briiliancy to the neighboring portions of the region 
of Huygens. Dr. Lamont first mapped this bay, which had 
never been seen by Sir J. Herschel. The second is a nebulous 
bridge which crosses the Sinus Magnus, with a point of light 
concentrated towards its middle. Struve has seen it in winter, 
sometimes as Herschel and sometimes as Liapounoff represented 
it, with more concentration of light, but always much more 
extended than these two astronomers have drawn it, and very 
much diminishing the southern limit of the great strait. La- 
mont has represented it only with very feeble traces, and Bond 
has never seen it at all.‘ The third is a nebulosity surround- 
ing star 75 of Herschel’s catalogue, and which appeared to 
Struve to be subject to great changes of brilliancy. The fourth 
part is a sort of straight canal, joining in a right line the dark 
space situated around the stars 76, 80 and 84 of Herschel’s cata- 
logue, with the northern border of the Sinus Magnus near the 
exterior limit of the bridge mentioned above. The canal, which 
had never been represented by any other observer, was distinctly 
seen by Struve, March 24th, 1857, although on other occasions 
he did not perceive the least trace of it. 

This astronomer adds, in closing his communication, that the 
general impression produced by his observations is, that the 

rincipal parts of the central portion of the nebula of Orion are 
in a state of continual change of brilliancy. In those parts 
where the images were most distinct their appearances did not 


* The memoir of Struve upon this subject has been published, I think, in the sec- 
ond volume of a journal entitled, Mélanges Mathématiques et Astronomiques. 

* We must, in the interest of truth, dissent from this assertion—that the bridge 
over the Sinus Magnus “has not been seen by Bond at all.” The assertion rests on 
no evidence excepting its partial omission in the published engravings of Prof. 
W. C. Bond. 

We are authorized to say that this feature may be distinctly recognized in no less 
than five original sketches made by him on as many different dates in 1847 and 1848, 
previous to the publication of the engraving, as well as on the very ‘copy’ from 
which the plate was engraved—it occurs also in several drawings made more re- 
cently. —Eps. Am. Jour. Sci. 
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seem to him to be entirely uniform on different nights. These 
changes in the degree of light could only be perceived, however, 
in a great number of cases, with instruments of considerable op- 
tical power, and he did not think they could be seen with achro- 
matic telescopes of less than ten inches aperture, except in very 
favorable states of the atmosphere. 

Vol. xxi of the “ Monthly Notices” contains (pp. 203-207) an 
analysis of another memoir in relation to the same nebula. It 
was communicated to the Astronomical Society May 10, 1861, 
by Prof. George P. Bond, who has succeeded his father as direc- 
tor of the Observatory of Harvard College, at Cambridge, Mass., 
and it is entitled,—‘ On the Spiral Structure of the Great Nebula 
of Orion.” 

Mr. Bond (the father) remarked, in a memoir published in 1848, 
that the light of this nebula had a tendency to radiate on the 
southerly side, separating near the trapezium from the star situ- 
ated near its middle. In 1857, Mr. G. P. Bond undertook the 
formation of a catalogue of stars comprised within a square of 40 
minutes of a degree on each side, having 6 of Orion as its center. 
He has selected 121 brilliant stars as points by which to deter- 
mine the positions of those stars which are smaller and generally 
have too feeble a light to be visible when the micrometer wires 
are strongly illuminated. He has first placed in one chart 262 
stars and has divided the surface of the same into four sheets, so 
constructed as to be united into one. The form and arrange- 
ment of the elongated luminous clusters, alternating with spaces 
more or less obscure, emanating from the vicinity of the trape- 
zium, have been determined by two independent processes, the 
nebula having been first sketched as a bright object upon a dark 
ground, and afterwards as a dark object upon a white ground. 

I cannot here enter into the descriptive details given in the 
analysis of the memoir of Mr. Bond. I therefore confine myself 
to stating his conclusion that the general appearance of the 
greater part of the nebula of Orion is an assemblage of tufts or 
curvilinear pencils of luminous matter, emanating from brilliant 
masses adjoining the trapezium, and extending towards the south 
on each side of an axis passing by the summit of the region 
called Huygens, and having an angle of position of about 180°. 
He has distinctly traced a score of these circumvolutions, while 
others, producing the same impression, are too feeble or too com- 
plicated to be accurately described. It is thus possible, accord- 
ing to Mr. Bond, to classify the nebula of Orion among the spi- 
ral nebulz which were first described by Lord Rosse by the aid 
of his great reflecting telescope. The nebula No. 51 of Mes- 
sier’s catalogue was the first in which this spiral arrangement, 
which had escaped the attention of the two Herschels, was dis- 
covered. 

Am. Jour. Sc1.—SEeconp Serres, Vout. XXXV, No. 103.—Jan., 1863, 
14 
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Mr. Bond has observed, in a great number of cases, that 
masses of nebulous matter are associated with stars, frequently 
in the form of small tufts extending from the south side. He 
cites two remarkable cases where there was a deficiency of lu- 
minous matter near very brilliant stars; the first was attached 
to the trapezium itself, the dark center of which had been no- 
ticed by many observers, and the other was attached to the star 
Jota of Orion. These peculiarities appear to Mr. Bond to favor 
the supposition of a physical union of the stars with the nebula. 
The existence of an arrangement of the parts which compose it 
in the form of a spiral accords with the idea of a stellar constitu- 
tion: for among the objects which present this peculiarity of 
form are found not only nebulve resolvable into stars but masses 
of stars properly so called, such for example as the great mass 
of stars of the constellation Hercules, where the exterior stars 
evidently have a curvilinear arrangement.° 

Other facts in relation to nebule.—In 1860, Norman Pogson, 
while at the Observatory of Dr. Lee, at Hartwell, noticed a 
change in the nebula, or mass of stars, No. 80 of the catalogue 
of Messier, situated in the constellation of the Scorpion, and 
very near a pair of variable stars, R and S of the Scorpion, 
which had been studied by Chacornac since 1853. On the 9th 
of May this nebula had its ordinary aspect without any stellar 
appearance, and on the 28th of the same month Pogson saw a 
star of the 7th or 8th magnitude which was also observed, May 
21st, at KGnigsberg, by Messrs. Luther and Auwers, who esti- 
mated it above the 7th magnitude, On the 10th of June fol- 
lowing, with a magnifying power of 66, the stellar appearance 
had very nearly disappeared, but the nebula was much brighter 
than usual, with « well marked central condensation. Pogson 
did not think it possible to attribute this variation to a change 
in the nebula itself, but he regarded it as singular that a new 
variable star, the third comprised in the same field of view, 
should be found situated exactly between the earth and this 
nebula. This observation was published on page 82 of vol. 
xxi of the “ Monthly Notices,” 

Quite recently Chacornac has observed, with the great tele- 
scope of Foucault, furnished with a mirror of silvered glass, and 
adapted to high magnifying powers, the annular nebula of Lyra, 
and he has shown that it may be resolved into a mass of 
very small stars, exceedingly near to each other, the more bril- 
liant occupying the extremities of the smaller diameter. This 

* Prof. G. P. Bond has now the means of publishing a complete account of the 
Observations made on the Nebula of Orion for fourteen years past with the great 
refractor at Cambridge, and hopes soon to set about it. The comparisons of the 
data can hardly fail to be interesting and to bring something new to light. Its spiral 


structure has been seen by Prof. Bond, in perfect distinctness, with the great Clark 
object-glass of 184 inches aperture.—Eps, Am. Jour. Sci. 
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nebula, which was examined for many nights, presented to him 
the appearance of a hollow cylinder, seen in a direction very 
nearly parallel to its axis. Its centre, as Lord Rosse described 
it, is veiled by a curtain of nebulous matter, which is resolved 
into a thin stratum of small stars. Chacornac adds, in his com- 
munication upon this subject to Dr. Peters, under date of Paris, 
June 9th, 1862, published in No. 1368 of the ‘Astronomische 
Nachrichten,” that when the eye is protected from all extraneous 
light the scintillation of this multitude of luminous points, oc- 
cupying a great portion of the surface of the retina, produces a 
very curious vertigo. 

I pass now to the labors of M. d’Arrest upon the nebule. 
This astronomer directed his attention to this subject while he 
was connected with the Observatory of Leipsic, and he published 
in 1857, in the collection of memoirs of the Royal Society of 
Saxony, the results of his observations upon 230 nebula, made 
with a biannular micrometer of Fraunhofer’s construction applied 
to a telescope having an aperture of 52 lines and a focal length 
of 6 feet. Prof. d’Arrest is the acting director of the Observa- 
tory of Copenhagen, and has continued, since September, 1861, 
his observations of nebule, with an achromatic telescope of 11 
inches aperture and a focal length of 16 feet, and with a power 
estimated to be intermediate between Herschel’s 20 feet reflector 
and the telescope of the same kind with which Lassell also ob- 
served the nebule from 1852 to 1854. The telescope of Copen- 
hagen has enabled d’Arrest not only to recognize all the nebulae 
of Herschel, but to discover more than a hundred new ones - 
among 776 observed in 8 months. He has also been able to see, 
with some difficulty, certain nebulz described by Lassell. 

D’ Arrest, making his observations alone, soon perceived that 
he could make but little comparison of observatioas on celestial 
objects of feeble light, with the microscopic readings of the cir- 
cles of his instrument. The result is that his new catalogue does 
not give with all possible accuracy the absolute position of each 
object upon the celestial sphere. The position is only given to a 
minute of a degree in right ascension and declination; but the 
nebule are very carefully compared with the small stars near 
them, by means of annular and wire-micrometers. It will thus be 
agood means of recognizing exactly their proper movements 
relative to those stars, which was the principal object of the re- 
searches of d’Arrest. This astronomer has published in No. 1866 
of the “ Astronomische Nachrichten” an interesting notice of his 
latest researches, dated May 20th, 1862, from which I shall ex- 
tract some details tending to complete those given above. 

Variation of the brilliancy of the nebule.-—M. d’ Arrest admits, 
upon the basis of the great work of Argelander who has made 
a new catalogue of stars, that among 50,000 stars already well 
known there is but a very small number whose light varies peri- 
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odically, and he thinks it is now possible, though with less cer- 
tainty, to affirm that the same is true of nebule. 

Sir W. Herschel has divided the nebule into three classes 
according to the degree of light. D’Arrest has found a great 
number of cases where nebule, such as had been first classified 
by Herschel, ought now to be displaced one or even two units 
in the classification. The latter cause has changed, in the course 
of anumber of years, many of his own estimates of the magni- 
tude of nebule. But, in view of the great diversity of atmo- 
spheric influences in moist climates, for observations of this kind, 
d’Arrest agrees with Otto Struve that it is not possible to be so 
eonfident in regard to conclusions deduced from variations of 
this kind. Meanwhile he states a small number of cases where 
he has been able to show some positive variation. 

The first case of this kind is one deduced from observations 
of Struve upon the nebula of Orion which I have mentioned 
above. The observations upon this nebula recently made by 
d’Arrest, and frequently repeated, with his great telescope, on 
favorable nights, have confirmed those of Struve, especially those 
relating to the bridge upon the ‘ Sinus Magnus,” which has been 
frequently visible at Copenhagen the past winter, (1861-2,) and 
it has appeared just as it was - ail by Lassell. 

The second case of well marked variation is the almost total 
disappearance of a small and feeble nebula discovered by Hind, 
Oct. 11th, 1852, in the constellation Taurus, recognized by other 
astronomers and easily discernable, at the commencement of 
1856, with a telescope of 6 feet focal distance. 'T'wo years later 
it was seen with great difficulty in the heliometer of the observa- 
tory of Koénigsberg. It was invisible Oct. 3d, 1861, with the 
great telescope of Copenhagen. Chacornac with the new tele- 
scope of Foucault, and Lassell at Malta, with his reflecting tele- 
seope of 4 feet diameter, vainly sought it in 1862, although it 
has been seen with the great achromatic telescope of Pulkova. 

One curious circumstance connected with the great diminution 
of the brightness of this nebula is that this diminution was 
coincident with that of a small star almost in contact with the 
nebula. Argelander in 1852 estimated the brightness of this 
star at 9°4. Its magnitude was no more than the 10th in 1858, 
the 11th in 1861 and only the 18th or 14th magnitude in Feb- 
ruary, 1862. 

Sir John Herschel thought that he lately found another ex- 
ample of the disappearance of a nebula, not seeing inscribed in 
the first catalogue of d’ Arrest a very feeble nebula described by 
Sir W. Herschel near two ethers in the Hair of Bernice. But 
Chacornac with the aid of the telescope of Foucault proved that 
this feeble nebula was still visible, and d’Arrest has also observed 
it with his great telescope. This astronomer mentions also a 
small number of cases where there may have been a variation of 
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brightness and even a disappearance of nebule, but these cases 
are not as well authenticated as that of Hind. 

Double Nebule.—Sir John Herschel has remarked, in his 
great memoir upon nebulz published in the Philosophical Trans- 
actions for 1833, p. 802, that the number of nebule physically 
counected with others is much more considerable, in proportion 
to the total number of nebulz, than is the number of double 
stars among the fixed stars.° Assuming a mutual distance of 5 
minutes of a degree as the greatest distance of double nebule, 
d’Arrest has already computed about 50 comprised within this 
limit, and he has estimated that there may be two or three hun- 
dred in a total number of about 3000 nebule in that part of the 
heavens visible to us.’ This considerable proportion of double 
nebulz, it is proper to presume, have a real connection in these 
groups, and their appearance confirmed this idea, particularly 
in the case where we see rare forms presented at once in two 
equal examples. Sir William Herschel does not appear to have 
had any idea of this physical connection between nebulz, but Sir 
John has spoken of it clearly and frequently. There can be little 
doubt that it will be possible, in the distant future, to calculate 
the orbits of double nebulz. 

M. d’Arrest mentions some particular cases of nebulz of this 
sort, one of which is triple. He recognized it only when, on 
comparing the distances and positions of two nebule, of the 
same group, observed in 1785, 1827 and 1862, he found sensible 
changes, which seemed tw indicate a movement of revolution of 
one around the other. This particularly interesting nebula is 
situated in 109° 12’ of right ascension and 29° 45’ of northern 
declination. Lassell has represented it in No. 9 of plate x1, 
which accompanied his memoir, inserted in vol. xxii of the 
Transactions (4to) of the Astronomical Society of London. The 
two components are very distinct although their mutual distance 
is actually only 28 seconds of a degree; but it is difficult to see 
them when the wires of the micrometer are illuminated. 

A very small star is found between them, exactly at the same 
place where Lassell found it ten years before. M. d’Arrest will 
cite hereafter some other analogous cases of change in the rela- 
tive positions of double nebule, when his work upon this subject, 
now in progress, is completed. He does not infer from what he 
has yet seen that he has found any of these groups of nebulze 
with periods of revolution so short as those which have been 
determined for some of the double stars. 

Finally d’Arrest describes a very small number of cases where 

° A brief analysis of these valuable researches of Sir John Herschel, accompanied 
with a plate, was given in the a Universelle for June and July, 1834. 

" M. d’Arrest has quite recently published in No, 1869 of the “Astronomische 
Nachrichten,” a catalogue of the positions and appearances of 50 double nebule, for 


the beginning of 1861, which he has already recognized and of which a dozen are 
new. 
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he has been able, by comparing a nebula with some small star 
near it, and repeating this comparison after a certain time, to 
show slight differences of distance or of position which might 
indicate a proper motion of one or the other of these heavenly 
bodies. 

I here terminate this brief review, in which I have been able 
to give only a hasty glance at the actual labors of observers 
upon one of the more difficult and less advanced portions of 
astronomical science. 

P.S. M. d’Arrest announces, in No. 1378 of the “ Astronom- 
ische Nachrichten,” that he has recognized in the constellation 
Taurus the existence of a second nebula of variable brightness. 


SCIENTIFIC INTELLIGENCE. 
I, PHYSICS. 


1. On a new form of Spectroscope, (from a letter of Dr. Woxcorr 
Grsps to B. Sittimay, Jr.) —* Messrs. J. and W. Grunow, the well known 
opticians of this city, have just completed, at my suggestion, a spectroscope 
involving a new principle or rather one for the first time applied to instru- 
ments of this kind. In this instrument the prism of flint glass has a re- 
fracting angle of only 37°: the rays which diverge from the slit are ren- 
dered parallel in the usual manner by an achromatic lens having the slit 
in its principal focus. The bundle of rays then falls upon the first surface 
of the prism at a perpendicular incidence, and of course makes an angle 
of 37° with the second surface. Under these circumstances the refraction 
takes place at an angle so near the limiting angle that the refracted rays 
emerge nearly parallel to the second surface of the prism. The amount 
of dispersion produced in this manner is very great, while the loss of light, 
occasioned by reflection at the first surface in prisms of 60° placed in 
the position of least deviation, is avoided. The spectrum thus produced 
possesses remarkable intensity and the dark lines are seen in countless 
numbers and with great distinctness. The instrument in this form is suf- 
ficient for all chemical purposes, but it is so constructed as to permit the 
use of a second prism by which the length of the spectrum is of course 
greatly increased. Though the telescopes are only 6 inches in length, 
with a magnifying power of about 6, the spectrum compares very advan- 
tageously with that of a large apparatus with telescopes of 18 inches focal 
length and 14 inches aperture and a prism of 60°. I may mention that 
the centre of the second surface of the prism lies in the vertical axis of the 
instrument, and also that in a prism of this kind the refracted rays di- 
verge as if from a single radiant point, which is not the case with prisms 
of the ordinary construction, the angular dispersion being at the same 
time much greater. So far as I have been able to find, this form of prism 
was first employed by Matthiessen, In a lithographed copy of Regnault’s 
lectures on Optics at the College de France in 1848, prisms on this 
principle of various forms are figured and described, together with the 
spectra produced. ‘These last exhibit an extraordinary extension of the 
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violet end of the spectrum. A Matthiessen prism of flint glass in which 
the first surface is concave, so as to admit the addition of a double con- 
vex lens of crown glass, appears to be preferable for the spectroscope, in 
consequence of the saving of light.” 

New York, Nov. 28, 1862. 


II, CHEMISTRY. 
1, General CHemistRy. 

2. On the preparation of Ozone—Scubxsein has given a method of 
obtaining ozone (—QO) in comparatively large quantities and with great 
facility. Chemically pure, finely pulverized hypermanganate of potash is 
to be dissolved in pure sulphuric acid of density 1°85 |HO,SO,], so that 
the liquid is opaque and has a deep olive-green color. The solution is to 
be introduced into a flask with two necks, arranged in such a manner that 
finely pulverized peroxyd of barium may be introduced at pleasure and 
the gas evolved collected over water. The gas obtained in this manner 
possesses all the properties of ozone as obtained by the slow oxydation 
of phosphorus or by electrolysis. Taken into the lungs it produces con- 
traction of the chest and catarrh, It destroys organic coloring matters 
with the greatest energy ; burns pyrogallic acid completely to carbonic 
acid and water; does not combine with water to form HO,, but reduces 
peroxyd of hydrogen to water, losing its smell and power of oxydation ; 
it oxydizes lead, silver and arsenic in the cold; liberates iodine from me- 
tallic iodids ; oxydizes the protoxyds of lead and manganese to peroxyds; 
converts sulphids into sulphates, and changes ferrocyanid to ferrideyanid 
of potassium. The gas thus possesses all the properties of ozone: it is 
however only a mixture of a small quantity of ozone with a large quan- 
tity of neutral oxygen. The author remarks that it is only the green 
solution of the hypermanganate which yields ozone in the above process. 
When the sulphuric acid is so dilute as to give a red solution no ozone is 
evolved. 

Bérrerr claims priority in the discovery of the above method of pre- 
paring ozone. He recommends a mixture of two parts of dry hyperman- 
ganate of potash with three of sulphuric acid, and finds that the addition 
of peroxyd of barium is wholly unnecessary, as the mixture slowly evolves 
ozone at ordinary temperatures. Béttger finds this mixture one of the 
most powerful oxydizing agents yet known. Ether, alcohol and the 
etherial oils burst into flame when brought into contact with a mere trace, 
and flowers of sulphur are instantly converted into sulphuric acid, the 
action being attended by an explosive noise—Journal fiir Prakt. Chem., 
B. 86, p. 70 and 377. W. G. 

3. On the allotropic form of Oxygen.—Scubxpety has further endeav- 
ored to strengthen his position in regard to the existence of a positive and 
a negative oxygen, +O and —O, by the following facts. Strips of 
2 soaked in a solution of sulphate of manganese are rapidly rendered 

rown by —O in consequence of the formation of peroxyd of manganese 
MnO,, while antozone or +-O produces no such change, but on the con- 
trary bleaches paper rendered brown by the peroxyd. This is — 
proved by hanging strips of darkened paper over a vessel in which ++ 
is generated by the action of sulphuric acid upon peroxyd of barium. 
Hypermanganic acid is rapidly decolorized by 4-O with formation of 
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toxyd of manganese, which may then be converted by —O into MnO,. 
n place of sulphate of manganese, basic acetate of lead may be used 
which with —O gives PbO, in its turn reduced by +0 to PbO and neu- 
tral oxygen. Chromic acid is also reduced by +0 to Cr,0,. The ex- 
planation of these facts, according to Schénbein, depends upon the exist- 
ence of —O in the peroxyd of lead, hypermanganate of potash, and 
chromic acid, while +-O is contained in the peroxyds of barium and 
hydrogen. The union of equal weights of +O and —O gives ordinary or 
neutral oxygen. This view, which is certainly attractive and plausible, 
appears to be contradicted by several facts. Thus peroxyd of hydrogen, 
HO,, oxydizes acetate of lead and gives PbO,, which with excess of 
HO, is again reduced, while neutral oxygen is set free. Concentrated 
iodhydric acid is also decomposed both by +O and -O and even by 
neutral oxygen, though slowly. Schénbein endeavors to explain these 
facts by assuming that the different forms of oxygen may pass into each 
other and that certain substances possess the power of producing such a 
change. According to this view acetate of lead, protoxyds of iron and 
manganese, iodhydric acid, &c., by contact convert +O into —O, and 
Schénbein accordingly lays down the principle that for the oxydation of 
the same kind of matter the same kind of oxygen is always necessary.— 
Journal fir prakt. Chemie, 86, p. 30. Chemisches Centralblatt, No. 44, 
1862. W. 

4. The fundamental properties of Oxygen and Hydrogen —HeE nt has 
. a pamphlet with the above title in which the views of Schén- 

in as to the allotropic modification of oxygen are controverted. The 
author’s principal conclusions are as follows: 

(1.) There are no such modifications of oxygen as ozone and antozone. 
Phosphorus with water and oxygen yields ordinary peroxyd of hydrogen 
HO,, and a gaseous peroxyd of hydrogen of powerfully oxydizing prop- 
erties which is mixed in variable proportions with air or oxygen. The 
presence of hydrogen in this compound may be proved by passing the 
gas through a perfectly dry tube lined on the inside with a delicate coat- 
ing of anhydrous phosphoric acid and heating the tube in one place. The 
acid remains unchanged in the flame but deliquesces behind it. The 
same result is obtained with the gas produced by the decomposition of 
peroxyd of barium by sulphuric acid and which Schénbein terms antozone. 

(2.) Pure uncombined oxygen never possesses the properties of these 


es. 

(3.) Powerfully oxydizing bodies are obtained by saturating various 
liquid or gaseous organic compounds with oxygen. They obtain in 
this manner the properties of the inorganic superoxyds. Oil of turpen- 
tine, oil of bitter almonds, &c., are of this class. 

(4.) Other oils are perfectly indifferent to starch and iodid of potassium 
paper. The vapors of these oils cannot serve as carriers of oxygen. 

(5.) Certain oils possess the property of bleaching the blue reagent 
paper, and by mixing the vapors of two kinds of oil, vapors may be ob- 
tained which neither bleach blue paper nor render white paper blue. 

(6.) In cases of oxydation by means of oxygen gas, whether in the 
dark or in sunlight, the oxygen never passes first into another or active 
condition. The author proved that air which had been employed to 
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oxydize a solution of sulphate of iron had undergone no change what- 
ever. 

(7.) The only method of communicating to perfectly dry oxygen a 
higher activity is electrization. Otherwise oxygen is never capable of 
setting iodine free from iodid of potassium. 

(8.) Atmospheric air almost always gives a more or less distinct reaction 
with iodid of potassium paper. This arises from various causes as the 
atmosphere is a reservoir for all the gaseous substances which are formed 
at the surface of the earth. The reaction is always produced by two 
opposing forces, one which sets the iodine free and another which com- 
bines with iodine or bleaches the blue paper. Among the former we may 
mention nitrous acid; among the latter, various hydrogen compounds, as 
Hs, PH,, &e. 

(9.) Peroxyd of hydrogen (of Thénard) is not oxydized water, or, as 
Schoénbein assumes, HO-+-(+-0), but a carrier of oxygen of which all the 
oxygen may be transferred. When the peroxyd is brought in contact 
with another substance which has an attraction for oxygen or hydrogen, 
the whole quantity is resolved with oxygen or hydrogen, either of which 
may combine with the body in question, so that the peroxyd may act as 
a reducing or as an oxydizing agent. According to Heldt, when HO, 
and PbO, are brought in contact, the oxygen given off arises exclusively 
from the HO, and not as Schénbein maintains, partly from PbO, and 
partly from Ho,. When hydrate of baryta and peroxyd of hydrogen 


are brought in contact, the latter simply yields half its oxygen to the 
former. In this manner the author endeavors to show that the assump- 


tion of polarity of oxygen is unnecessary.— Die fundamental Eigenschaf- 

ten des Sauerstoffs und Wasserstoffs. Hxperimental-untersuchungen von 

Dr. Wilhelm Heldt—Quoted in Chemisches Central Blatt, No. 44, 1862. 
Ww. G. 

5. On the formation of nitrite of ammonium from water and atmo- 
spheric air under the influence of heat.—The readiness with which a 
solution of nitrite of ammonium is decomposed into water and nitrogen 
according to the equation NH,0, NO, =2N-+-410, is familiar to all 
chemists. Schénbein has succeeded in showing that water and nitrogen 
may be made to recombine with unexpected facility under the influence 
of heat. When pure water is dropped into a platinum crucible heated 
to so high a temperature that the water evaporates immediately without 
passing into the spheroidal state and each drop is allowed to evaporate 

fore another is added, it will be found that the water, condensed in a cold 
flask held over the crucible, contains distinct traces of nitrite of ammonium. 
A few grammes, acidulated with some drops of dilute sulphuric acid, com- 
municate a blue color to iodid of potassium and starch. The reaction is 
sometimes more and sometimes less distinct, and the substance of the cru- 
cible has no influence whatever on the result. In a successful experiment, 
the addition of caustic potash evolves ammonia enough to tinge curcuma- 
98 distinctly and give a distinct cloud with chlorhydric acid gas. 

hen a large copper still is used for the experiment, the water collected 
contains so much nitrite as to give distinct reactions, not only with the 
iodid-starch but with hypermanganate of potash, which is decolorized. 
Am. Jour. Sc1.—Seconp Serres, XXXV, No. 103.—Jan., 1863, 
15 
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On evaporation to dryness with caustic potash, a residue is obtained 
which possesses all the properties of a nitrite. De Saussure long since 
showed that the combustion of hydrogen in oxygen mixed with nitro- 
gen produced ammonia and nitrous, acid which he mistook for nitric 
acid, and Schénbein in 1845 showed that the combustion of hydro- 
carbon jets, &c., produced some oxydizing agent, the nature of which was 
not clearly recognized for want of sufficiently delicate tests. Schénbein 
now shows that the combustion of charcoal, fats, illuminating gases, wood, 
coal and phosphorus produces the nitrite in determinable quantities. A 

iece of phosphorus burnt inside of a bell glass which stands upon a 
plate filled with water, will give, after a few repetitions of the operation, 
enough ammonia to be distinctly recognized by means of caustic potash. 
The slow combustion of arsenic, in air at a temperature of 200°, also pro- 
duces ammonia. Schénbein attributes the formation of nitrite of ammo- 
nium in all these cases to the heat and not to the act of combustion. 
The importance of the facts pointed out by Schénbein in explaining the 
occurrence of nitrite and nitrate of ammonium in the atmosphere will be 
obvious, as well as their bearing on agricultural chemistry.—Ann, der 
Chemie und Pharm., exxiv, 1. 

Prof. Béttger of Frankfort, claims to have been the first to show by 
experiment as well as to announce that in every act of combustion which 
takes place in air, nitrite of ammonium is formed. (Pogg. Ann., exvii, 
175.) An experiment of Kolbe’s may also be mentioned in this connec- 
tion. This chemist found that when hydrogen is burned in an open flask 
of oxygen standing vertically, a reddish-yellow gas is soon formed, and 
the water which collects in the flask has a strong acid reaction from the 
presence of nitric acid.—( Ann. der Chemie und Pharmacie, exix, 176.) 

WwW. G. 

6. On a new mode of detecting the presence of small quantities of per- 
oxyd of hydrogen.—When a solution of basic acetate of lead is added to 
water containing peroxyd of hydrogen, a portion of the lead is eonverted 
into peroxyd, PbO,. Schénbein has based upon this reaction a method 
of detecting the presence of the minutest traces of peroxyd of hydrogen, 
which consists simply in adding to the suspected water a few drops of 
basic acetate of lead, a solution of iodid of potassium starch and a few 
drops of dilute acetic acid, when a more or less intense blue color makes 
its appearance. In this manner it is easy to detect the presence of HO, 
in water containing only one three-millionth part of its weight——Journal 
Sir prakt. Chemie, \xxxvi, 129. Ww. G. 

7. On the oxyethylene bases— Wurtz has described in some detail the 
formation and properties of the remarkable series of compounds of oxyd 
of ethylene and ammonia discovered by him some time since. These 
bases are formed by the direct union of oxyd of ethylene, C,H, O., with 
ammonia. Their basic characters are perfectly distinct but diminish in 
intensity as the quantity of oxyd of ethylene increases. The formulas of 
the compounds in question are as follows: 

(C,H,0,),, NH; (C,H,O,),, NH, 
(C,H,0,)2, NH, NH, 
(C,H,0,),, NH, C,H,9,),, NH, 
(C,H,0,),, NH, 
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and it is possible that bases of a still higher order exist. Wurtz remarks 
that these bases cannot be reduced to or derived from the ammonia type, 
whence it follows that there may be, among the neutral bases containing 
oxygen, bodies which are not compound ammonias, that is, which cannot 
be considered as derived from ammonia by substitution.— Comptes Ren- 
dus, liii, p. 338. Ww. G. 

8. On Acetylene.—BertHeEtort has found that when graphite is intensely 
heated by means of the galvanic current in an atmosphere of hydrogen, 
acetylene is formed in considerable quantity. The same result is obtained 
with gas-carbon and with purified wood-charcoal, though in this last case 
with much greater difficulty, perhaps in consequence of the difficulty of 
heating the very porous mass to the requisite high temperature. Carbon 
does not combine with chlorine, bromine, or iodine under the circum- 
stances in which acetylene is formed, nor can pure carbon be made to 
combine with pure nitrogen. The spark of Ruhmkorff’s apparatus gives 
no acetylene with pure carbon and hydrogen.—Comptes Rendus, liv, 
1042, 1070. w. G. 

9. On a new series of compounds containing Boron.—FRankLanp has 
given a further account of the compounds of boron with ethyl, &c., 
already noticed in this Journal. Boric ethid, B(C,H,),, combines with 
ammonia with great energy to form an aromatic, oily, alkaline liquid, 
which has the formula B(C,H,),-++-NH,. Boric methid, B(C,H,), is 
formed like boric ethid by acting upon boric ether with zinc-methyl. 1t is 
a colorless gas of an intolerably irritating and pungent odor: its density 
is 1:93137. Under a pressure of three atmospheres at a temperature of 
10° C,, it condenses to a transparent colorless liquid. It is sparingly sol- 
uble in water but very soluble in aleohol and ether. In air it takes fire 
spontaneously, burning with a bright green flame. When suddenly 
mixed with air it explodes with great violence. When boric ethid or 
methid is allowed to escape very slowly from a glass tube into the air, 
it burns with a lambent blue flame invisible in daylight, the tem- 
perature of which is so low that the finger may be held in it for some 
time without inconvenience. Boric methid combines with ammonia to 
form a colorless crystalline body having the formula B(C,H,),-+-NH,. 
Caustic potash, soda, lime and baryta absorb boric methid, forming alka- 
line substances soluble in water. They may be compared to borates in 
which three equivalents of oxygen are replaced by three of methyl.— 
Proc. Royal Society, vol. xii, 123. Ww. G. 

2, ANALYTICAL CHEMISTRY. 

10. Behavior of Magnesia Salts towards Carbonate of Ammonia.— 
Divers finds that the statement, common in treatises on analytical chem- 
istry, is incorrect, that carbonate of ammonia precipitates magnesia salts 
imperfectly or not at all, and that any precipitate formed, may be redis- 
solved by chlorid of ammonium. If dilute solutions of sulphate of magne- 
sia, chlorid of ammonium and carbonate of ammonia be mingled, a gran- 
ular precipitate is formed in ten minutes or so; the less time being required 
as the carbonate is in greater excess. The precipitate thus produced is the 
double carbonate of ammonia and magnesia NH ,O CO,, MgO CO,,4HO, 
This salt is decomposed by a little water, carbonate of ammonia being 
dissolved, and carbonate of magnesiaremaining. It dissolves completely 
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in a large amount of water, but, if the solution be nearly saturated, it 
shortly lets fall carbonate of magnesia, In solutions of chlorid of ammo- 
nium and sulphate of ammonia, it is very slightly soluble, and is almost 
totally insoluble in solutions of carbonate of ammonia. It is therefore 
inadmissible to employ carbonate of ammonia in precipitating phosphate 
of magnesia-ammonia, as Rose has pointed out in his Zraité.—Jour. 
Chem. Soc., May, 1862, p. 196. 8. W. J. 

11. On Arsenic in Sulphuric Acid.—Buoxam finds that all commercial 
sulphuric acid contains a trace of arsenic which cannot be separated by 
boiling with hydrochloric acid, or chlorid of potassium, nor by repeated 
fractional distillation, either alone or with bichromate or permanganate of 

tash. 

Bloxam prepared pure sulphuric acid from sulphurous acid, steam, and 
nitric oxyd, but only when the sulpburous acid was evolved from crystal- 
lized sulphite of soda and sulphuric acid at a low temperature, and ni- 
tric oxyd from nitre, sulphate of iron, and dilute sulphuric acid at @ very 
moderate heat. 

Bloxam traced the arsenic of oil of vitriol to the sulphur, being able to 
detect it in the Sicilian sulphur employed in the manufacture of the 
purest specimen of commercial sulphuric acid.—Jour. Chem. Soc., Feb. 
1862, p. 52. 8. W. J. 

12, Estimation of Lime.—Wicke converts oxalate of lime into sulphate 
in the following manner: the dry oxalate is transferred to a platinum cru- 
cible, and the filter, after it is burned by itself, is added. The contents of 
the crucible are treated with such a quantity of pure concentrated sul- 
phuric acid that the mass is entirely saturated with it; great excess be- 
ing avoided. The crucible is now placed on the sand bath until the first 
action, which consists in a moderate swelling of the mass and efferves- 
cence, is over. Next, the excess of sulphuric acid is expelled by cautiously 
heating over a small flame in a ventilating hood; finally, the residue is 
ignited, and the sulphate of lime is weighed. Wicke found this method 
both accurate and speedy of execution —Henneberg’s Journal fiir Land- 
wirthschaft, 1861, p. 115. 8. W. J. 

13. Quantitative determination of Starch.—Starch has been estimated 
hitherto by mechanical separation, by fermentation and weighing the car- 
bonic acid, by conversion into sugar and finding the amount of the latter 
by means of Fehling’s standard copper solution, or finally by difference. 
Of these methods none are worthy of entire confidence in the majority of 
circumstances. Fehling’s method, the best in most cases, has little value 
as usually conducted, since the more delicate forms of cellulose pass into 
sugar by digestion with acids, while the insoluble albuminoids yield both 
by treatment with acids and diastase, substances which reduce alkaline 
copper solutions. 

Dr. Dragendorff of the Rostock Laboratory proceeds with starch deter- 
minations as follows: the pulverized substance after drying out all hygro- 
scopic moisture at 212° is digested for 18-30 hours at a temperature of 
212° in 10-12 times its weight of a solution of 5-6 parts of hydrate of 
potash in 94-95 parts of anhydrous alcohol. The digestion must take 
place in sealed glass tubes, or in a silver vessel which admits of closing 
perfectly. By this treatment the albuminoid substances, the fats, the 
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sugar and dextrin are brought into such a condition that simple washing 
with alcohol or water suffices to remove them completely. The chief 
part of the phosphoric and silicic acids is likewise rendered soluble. 
The starch grains are not affected, neither does the cellulose undergo al- 
teration, either qualitatively or nrg In fact this treatment 
serves excellently to isolate starch grains for microscopic investigations. 
Besides starch and cellulose nothing resists the action of alcoholic potash 
save portions of cuticle, gum, and some earthy salts. 

When the digestion is finished, it is advisable, especially in case the sub- 
stance is rich in fat, to bring the contents of the tube upon a filter while 
still hot, as otherwise potash salts of the fat acids may crystallize out. It 
is also well to wash immediately, first, with hot absolute alcohol, then, with 
cold aleohol of ordinary strength, and finally, with cold water until these 
several solvents remove nothing more. In the analysis of matters which 
contain much mucilage, as flax seed, the washing must be completed with 
alcohol of 8-10 per cent, to prevent the swelling up of the residue. 

The filter should be of good ordinary (not Swedish) paper, should be 
washed with hydrochloric acid and water, dried at 212°, and weighed. 
When the substance is completely washed, the filter and its contents are 
dried, first at 120° and finally at 212°. The loss consists of albuminoids, 
fat, sugar and a part of the salts of the substance, and when the last 
three are separately estimated, it may serve to control the estimation, by 
elementary analysis, of the aibuminoids. 

The filter with its contents is now reduced to powder or shreds, and 
the whole is heated with water containing 5 per cent of hydrochloric acid 
until a drop of the liquid no longer reacts blue with iodine. The treat- 
ment with potash leaves the starch grains in such a state of purity from 
incrusting matters, that their conversion into dextrin proceeds with great 
promptness and is accomplished before the cellulose begins to be percepti- 
bly acted upon. By weighing the residue that remains from the action of: 
hydrochloric acid, after washing and drying, the amount of cellulose, cork, 
lignin, gam and insoluble mineral matter is found. By subtracting these 
from the weight of the substance after exhaustion with potash, the quan- 
tity of starch is learned with great accuracy. The only error introduced 
by this method lies in the solution of some saline matters by the acid. 
The quantity is however so small as rarely to be appreciable. If needful, 
it can be taken into account by evaporating the acid solution to dryness, 
incinerating and weighing the residue. By warming with concentrated 
malt extract at 132°, the starch alone*is taken into solution, and no cor- 
rection is needed for saline matters. If it is wished to determine the 
sugar produced by the transformation of the starch, a weaker acid must 
of course be employed. In case of mucilaginous substances, the starch 
must be extracted by digestion with a strong solution of chlorid of sodi- 
um, to which the requisite quantity of chlorhydric acid has been added, 
and the residue should be washed with water to which some alcohol has 
been added.— Henneberg’s Journal fir Landwirthschaft, 1862, p. 206. 

8. W. J. 
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III, METALLURGY. 


1, Metallurgy. The art of extracting metals from their ores, and 
adapting them to various purposes of manufacture; by Joun Percy, 
M.D., F.R.S., Lecturer on Metallurgy at the Government School of Mines, 
8vo, pp. 635. Murray, London, 1861.—This volume—after a brief intro- 
duction on certain physical properties of the metals, and some general 
considerations on metallurgical processes—treats in a most thorough and 
masterly manner of the subjects, Fuel, Fire-Clay, Copper, Zinc and Brass. 
Dr. Perey’s work is not merely a critical compilation from the best au- 
thorities, but it contains a very large amount of exceedingly valuable 
original matter, the result of his own investigations, and of experiments 
made under his direction by Messrs. R. Smith, Dick, Spiller, Tookey and 
others, in the Metallurgical Laboratory of the Royal School of Mines. In 
fact, so far as our own knowledge extends, this work contains more valua- 
ble original matter than any other treatise on General Metallurgy which 
has been published since the classic work of Karsten. The book will prove 
of great service to both chemists and practical metallurgists. It is 
characterized by great clearness and accuracy in its statements, giving 
careful reference to authorities when quoted, exercising a discriminating 
criticism when needful, and withal a frankness in dealing with unset- 
tled and questionable points, which commands the respect and con- 
fidence of the reader. The work is illustrated by more than one hundred 
and fifty wood engravings, which are remarkable for their great accu- 
racy. We look with interest for the second and final volume, and trust 
that it will soon appear, inasmuch as the author promises to have it 
ready for publication before the end of 1862. It will treat of the sub- 
jects Iron, Lead, Silver, Gold, Platinum, Nickel, Cobalt, Arsenic, Bismuth, 
Antimony, Tin, Mercury, ete. G. J. B. 

2. Occurrence of crystallized Silicon in Pig-Iron—Prof. Roser 
Ricurer has discovered crystallized silicon in a specimen of crystallized . 
pig-iron from a furnace at Gradaz in Carniola (Austria). Fragments of 
the iron were treated with dilute chlorhydric acid until all evolution of 
gas ceased ; the residue was thrown on a filter, washed, dried and then 
heated in a platinum crucible in a stream of oxygen gas until all the car- 
bon and iron were completely oxydized. The oxydized residue was boiled 
with concentrated clilorhydric acid, and after solution of the oxyd of iron 
there remained a quantity of graphite-like scales, which, examined under 
the microscope had a perfect metallic lustre, and a silver-white color. 
These scales remained unchanged when heated in oxygen, and were 
unacted upon when treated with chlorhydric and nitric acids: heated 
with nitre and carbonate of soda the scales were rapidly oxydized, and on 
further treatment the product of this oxydation proved to be silicic acid. 
The knowledge of the occurrence of silicon in pig-iron is a matter of im- 
portance for the ironmaster, as this may sometimes be the cause of 
the difficult welding, and other undesirable properties of some kinds of 
iron. For this crystallized silicon cannot be removed by the ordinary 
process of puddling ; as has already been shown, it is not oxydized even’ 
when heated in oxygen gas. To remove crystallized silicon from iron in 
the puddling process it would be necessary to add soda, or perhaps litharge 
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in order to separate it.—Berg. u. Huttenmdannisches Jahrbuch der k. k. 
Montan-Lehranstalten zu Leoban und Przibram, xi, 289. G. J. B. 

3. Concentration of silver in lead by Pattinson’s process.—The Pattin- 
son process for desilverizing lead depends upon the fact that an alloy of 
silver and lead in certain amounts, and up to a certain proportion, is more 
fusible than pure lead, or lead with only a little silver. Prof. Reich of Frei- 
berg has made aseries of experiments to ascertain the limit to which the 
concentration process is practicable. He finds that when lead contains 
about 2} pr. ct. of silver, the alloy has reached its lowest fusibility, and conse- 

uently the crystals which separate on cooling have the same richness as 
the remaining fluid metal or “ mother liquor.” Reich gives the follow- 
ing table, showing the progress of the concentration of the silver in the 
lead in his experiments. 


Amount of silver in Silver in the Silver in the fluid 
the original lead. separated crystals. mother liquor. 


“704 pr. ct. —-466 pr. ct. pr. ct. 
318 -—"374 1-076 
966 410 
‘988 — 624 1530 
682 
2-090 2°260 
2°116 1°728—2°216 2°248 
2°206 2°212 2°268 


On attempting to obtain crystals from lead containing 2°266 pr. ct. of 


silver, the erystals separated with difficulty giving a mean amount of 
2°264 pr. ct. of silver, while the remaining mother liquor contained 2°292 
pr. ct. Two experiments made to determine the point of fusion of ar- 
gentiferous lead, gave with a mercury thermometer the following results: 
lead with 0°0065 pr. ct. silver fused at 321° C. with 0-476 fused at 309° C, 
—Jahrbuch fiir den Berg- und Hiitten-Mann. Freiberg, 1862, p. 185. 

G. J. B. 

4. On the desulphuration of iron in puddling.—The inferior quality 
of bar-iron obtained from the puddling of pig-iron reduced from iron ores 
rich in sulphur, or even from good ores when reduced with coal contain- 
ing much pyrites, is well known to ironmasters, and many methods have 
been devised for the desulphuration of this iron in the puddling process, 
Among the best of these is the addition of binoxyd of manganese; still 
this is liable to objection as it is infusible, and thus prevents its becoming 
thoroughly incorporated with the iron; moreover, commercial oxyd of 
manganese often contains impurities which possibly may be taken up by 
the iron in the puddling-process, and influence unfavorably the quality of 
bar-iron produced. This subject has recently been studied by Prof. 
Robert Richter of Leoben (Austria). Richter calls to mind the power- 
fully oxydizing effect of litharge (oxyd of lead), and its use to promote 
oxydation in many metallurgical processes. On experiment he finds 
that litharge will not only remove sulphur in the puddling process, but, 
what is equally important, it also oxydizes the phosphorus contained in 
the iron, thus affording a most simple means of correcting two sources of 
greatest annoyance to the ironmaster. 
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The experiments were made at the forges of Count Donnersmark at 
Frantschach near Wolfsberg in Carinthia, with pig-iron which contained 
so much sulphur that it was impossible to make it into puddled-bar. The 
process of puddling was undertaken in two double puddling-furnaces 
arranged for burning wood. Each furnace was charged with 7 cwt. of 
this iron. To one of the furnaces there was added 3 lbs. of sulphid of 
iron and 4 lb. of phosphid of iron, in order to still further deteriorate the 
quality of the product. After complete fusion, 3 ibs. of litharge was 
added to the furnace in which the sulphid and phosphid of iron had 
been placed, and on thoroughly mixing this with the charge, the iron 
commenced to boil finely—the litharge being deoxydixed by the carbon. 
The reduced lead was immediately reoxydized by the atmosphere, and by 
subsequent reduction and reoxydation it again and again exercised its 
oxydizing influence on the harmful impurities contained in the iron. 
There was soon formed an easily fusible slag containing oxyd of lead, 
which also exercised an oxydizing influence upon the impurities contained 
in the iron, while at the same time the oxyds thus formed united with 
the slag. After av hour and a half from the time of charging, the iron 
was made into balls, these were shingled, and without difficulty rolled into 
puddled bar. Inthe otber furnace, in which the iron was puddled in 
the usual manner, it was two and a half hours before the puddled balls 
could be taken out of the furnace, and, notwithstanding the greatest care 
was exercised, these crumbled to pieces when struck with the hammer, 
and roiling into bar was not to be thought of. Besides this, the loss in 
weight when the litharge was employed was but 11 per cent, while in 
puddling this iron by the ordinary process the loss was 18 per cent. The 
puddled-bar obtained from puddling with litharge proved neither hot 
or cold short, and was of sufficiently good quality to be forged into iron 
for scythes. A repetition of the experiments gave a confirmation of these 
results. Richter adds, that in some instances the use of metallic lead may 
perhaps be preferable to litharge—B. u. H. Jahrbuch, x, 505. G. J. B. 

5. On the amount of manganese in some varieties of iron.—It is well 
known that iron reduced from spathic ore, and other ores containing man- 
- not unfrequently contains a considerable percentage of manganese. 

n the variety of pig-iron called by the Germans Spiegeleisen (mirror- 
iron), the manganese has been estimated by different chemists to be from 
4to 7 pr.ct. In 1860, Dr. K. List published an analysis of a white-iron 
from Riiblinghausen, made from a mixture of ores containing from 20 
to 25 pr. ct. of oxyd of manganese, in which he found but 3°80 pr. ct. of 
manganese. As the ore was so rich in manganese, List concluded that 
the iron obtained from its reduction must contain the maximum amount 
of manganese—that iron could not take up more than 3°80 pr. ct. manga- 
nese, and that the earlier analyses giving more than this must be incor- 
rect. (Polytechnisches Journal, cly. 119.) Prof. Richter of Leoben has, 
however, reviewed List’s results, and shows that the differences in the 
manganese content of iron smelted at different furnaces, or at different 
times does not necessarily depend upon the quantity of this substance in 
the ore, but upon the temperature of the furnace, and the relative amount 
of coal used in the reduction. The higher the temperature, and the larger 
the proportion of coal in the charge, the greater will be the relative 
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atiount of manganese reduced. The basic or acid nature.of the slag has 
also an important influence on the amount of the reduced manganese—it 
is easily reduced from a basic slag, but with considerable difficulty from 
an acid slag. Richter gives analyses of Spiegeleisen from Jauerburg in 
Carniola and Theresienthal in Bohemia : 
Jauerburg. Theresienthal. 

Sulphur, 0-073 

Silicon, 1902 2°732 

Manganese, 7578 22°183 

Carbon, 2-311 


The extraordinary amount of manganese found in the specimen from 
Theresienthal so influenced the properties of the iron, that it was not 
magnetic, and had not the power to throw down copper from a solution 
of chlorid of copper, it simply reduced it to sub-chlorid. 

Richter further remarks that the same mass of iron may contain more 
manganese in one part than another, this is due to the tendency man- 
ganese has to separate from the fused mass, and the upper portion of a 
“pig” may thus contain more manganese than the lower portion.—JB. wu. 
H. Jahrbuch, xi. 295. G. J. B. 


Iv. AGRICULTURAL CHEMISTRY AND VEGETABLE PHYSIOLOGY. 


1. On the Nature of the Gas produced from the Decomposition of Car- 
bonic Acid by Leaves exposed to the Light ; by M. Bousstncautr.—An 
interesting pm in Ann. Sci. Nat., (Bot.), 4th series, xvi, p. 1-27, 1862. 
Referring to the history of discovery in respect to the relations of plants 
to the atmosphere, Boussingault remarks, that Bonnet first took notice 
of the emission of air from the surface of leaves; Priestly recognized 
this air to be oxygen; Ingenhous showed the presence of light to be ne- 
cessary ; and Senebier proved that the oxygen gas eliminated by leaves 
under the light of the sun came from the decomposition of carbonic acid 
gas. Théodore de Saussure, nearly at the beginning of the present cen- 
tury, ascertained the fact, (which has since been often overlooked,) that the 
volume of oxygen gas produced was not quite equal to that of carbonic 
acid decomposed; and also that nitrogen gas was always evolved, to an 
amount about equal to that of the oxygen gas which had somehow disap- 
peared. He supposed that this nitrogen came from the substance of the 
plant,—not considering, what is now obvious, that the substance of the 
mg did not contain, and therefore could not have furnished, any thing 

ike this quantity of nitrogen. 

In modern times, Daubeny was unable to obtain from leaves oxy 
gas free from azote; and Draper states that he found the astonishing 
amount of from 22 to 49 per cent of the gas emitted from the leaves of 
Pinus tada and Poa annua to be nitrogen. The first step towards the 
elucidation of the matter was made by Cloéz and Gratiolet, who, expos- 
ing the leaves of a common Pond-weed (Potamogeton perfoliatus) in 
water slightly impregnated with carbonic acid, found the first day 15-70 
per cent of the gas eliminated was nitrogen; the second, 13°79; the 
third, 12-00; the fourth, 10°26; the fifth, 9°53; the sixth, 8°15; the sev- 
enth, 4°34 ; the eighth, 2°90. That is, the oxygen gas grew purer and 

Am. Jour. Sc1.—Seconp Series, Vou. XXXV, No. 103.—Jan., 1863. 
16 
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purer, exactly as if the azote retained in the tissues of the plant, or in the 
water, was gradually expelled by the oxygen. Similar experiments were 
made by Boussingault in 1844, confirming these results; and also, 
later, a set of comparative experiments, with and without leaves, which 
confirmed the truth of the conjecture as to the source of most of the ni- 
trogen. But, after all, he could not obtain any oxygen gas free from 
azote. 

Boussingault now devised a new method of proceeding, by which he 
avoided the difficulty about extraneous nitrogen, &c. The mean results 
of 25 experiments (which are detailed particularly in the memoir), made 
with a variety of plants, are, that 100 measures of carbonic acid gas, 
decomposed by foliage under the light, gave 97-2 of oxygen gas; and 
that 1°11 of azote had appeared which, from the plan of the experiments, 
could not have come from the water, nor have been contained in the 

lant. 

2 At this point Boussingault raised the question whether this gas, which 
remained after the absorption of the oxygen by the pyrogallate and the 
carbonic acid by potassa, was necessarily and really nitrogen. A suite of 
experiments, devised and executed in this view, brought out the interest- 
ing resuli that the supposed azote, which, moreover, corresponded very 
nearly with the amount of oxygen gas that had disappeared, was oxyd of 
carbon, ie. carbonic oxyd! “There is also a little protocarburet of hydro- 
gen. So “foliage during the decomposition of carbonic acid does not 
really emit nitrogen gas, but with the oxygen gas emits some oxyd of 
carbon and some protocarburet of hydrogen, and these combustible gases, 
like the oxygen, are produced only under the light of the sun In other 
terms, to keep strictly within the conditions of the experiments, these 
gases constantly accompany the oxygen of which the sun determines the 
production, when it acts upon a vegetable submerged in water impregna- 
ted with carbonic acid.” Is this also the case when carbonic acid is de- 
composed by foliage in the air? 

Boussingault concludes his paper with the remark, that the earlier 
observers looked at their discoveries rather from the hygienic than the 
physiological point of view; that, while Priestly announced his brilliant 
discovery by the statement that plants purify the air vitiated by combus- 
tion or by the respiration of animals, it is curious enough that a century 
afterwards it should come to be demonstrated, before the Academy of 
Sciences, that probably the leaves of all plants, and certainly those of 
aquatic plants, while emitting oxygen gas which ameliorates the atmos- 
phere, also emit one of the most deleterious of known gases, carbonic 
oxyd! He closes with the pregnant and natural query, whether the un- 
healthiness of marshy districts is not attributable, at least in part, to the 
disengagement of this pernicious gas by plants? 

We add, that what strikes us with most surprise, is to learn that if 
these results are true, the vegetable machinery would seem to work at a 
loss, and with a real, though it be a small, waste of material! When 
any carbonic acid taken into the leaves passes off unchanged, so much 
work is not done; but there is no waste or loss in the process of manu- 
facture. But, looking at the food of plants and their products,—compar- 
ing the raw material with the manfactured article,—it seems apparent 
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that any carbonie acid which is reduced to carbonic oxyd, and given off 
as such, is so much loss or waste! We may avoid this unwelcome con- 
clusion by the supposition that the carbonic oxyd and carburet of hydro- 
gen are products of the decomposition of some of the vegetable matter 
coétaneous with vegetable assimilation, but no part of that process itself. 
This is the more probable, since it cannot reasonably be supposed that 
carbonic acid supplied to the foliage is resolved into oxygen and carbonic 
oxyd and both set free,—which seems to be the alternative. A. G. 


2. Content of Starch in various Seeds.—DracenvorrFF, applying the 
method already noticed, (p. 116) for estimating starch, found the follow- 
ing percentages, which are interesting, either as serving to compare the 
results of his method with those obtained by others, or on account of 
including some seeds of which hitherto no analyses have been attempted. 
Dragendorff finds that in the seeds of colza and mustard the starch does 
not exist in the form of grains; but in an unorganized condition (form- 
lose Starke of Schleiden). In the seeds of the Leguminose, Dragendorff 
supposes a new and undescribed carbohydrate to exist, which has been 
confounded with starch hitherto, but which, unlike starch, is soluble in 
potash solution. 


lulose, cork, 
Loss by treat- aticle, figni 
Loss by drying.|ment with alco- Starch. mucilage an 
holic solution of insoluble min- 
re: potash. eral matters. 
i. 13°2 18°7 86 
coves] 23°2 59°7 61 
115 235 575 75 
Timothy seed, ........- 12°6 29°9 45°0 12°5 
Rice (hulled), 171 61-7 79 
Beans (white), ........- 167 451 33:0 5:2 
Clover seed,.. 108 60°0 108 184 
76 461 23°4 22°9 
Mustard seed, ......... 85 515 99 
58 63°5 86 211 
Teltow turnips,’........ dry substance 79°8 98 10-4 
Potatoes, dry substance} 59 
8. W. J. 


3. Peat-sandstone—According to Dr. Meyn there occurs in the heaths 
of Hannover a kind of moor-bed pan, which consists of sand cemented by 
peat; though on account of its color it is generally thought to be either 
bog-iron or iron-sandstone. It is formed by the evaporation of bog-water 
from a nearly pure quartz sand. The grains of sand first acquire a yel- 
low, thén a brown, and finally a dark brown or black color. hen the 
peat solution evaporates, the peat is left in a form no longer soluble in 
water. It gradually fills up the interstices of the sand and makes an im- 

netrable mass, possessing a good degree of hardness and tenacity. 

hen this peat sandstone is placed in ammonia a dark solution of humie 
acid is obtained, and nothing but white sand remains.—Henneberg’s 
Journal, 1862, p. 344. 8. W. J. 


? A sweet and mealy turnip grown on light soils for table use. 


| 
| 
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4. On the occurrence of Silica in the higher Plants.—The existence of 
considerable quantities of silica in the bamboo, in the equisetums, in the 
grasses and sedges has long been known. 

The numerous analyses of the ashes of plants which we now 
indicate that this substance is an invariable ingredient of the higher 
plants when they grow in natural soils. We find it in fact in nearly all 

rts of agricultural and forest plants. The seeds of the bean, quince, 

emon, madder and flax are among the few parts of plants in which it 
has not been detected. 

In the ash of the wood of most common forest trees, it ranges from 1 
to 3 on cent; in the Carpinus betul it is as high as 4°97 per cent, (Fr. 
Schulze): in the Pinus sylvestris, 8:39 per cent, (Levi): in the Pinus 
picea 20°01 per cent, (Hertwig). 

In the ash of Jeaves silica is more abundant than in that of wood. The 
ash of turnip leaves contains 3 to 10 per cent, (Anderson) ; of Pinus picea, 
10°79 per cent, (Fr. Schulze); of the hop, 12°14 per cent, (Nesbit); of to- 
bacco, in one case, 17°65 per cent, (Fresenius and Will); of the beech, 
Fagus sylvatica, 26-7, and the Oak 30°94 per cent, (Henrici). The ash 
of oat leaves contains 11-42 per cent, (Arendt), 16-58 per cent, (Norton). 

In the bark, rind or cuticle of plants, silica appears to be most abun- 
dant. In the ash of the bark of the beech there is 17°97 per cent, (Wil- 
helmi), in Prunus avium 21:3 per cent, (Hoffmann). The most remarkable 
dicotyledonous plant in this respect is the Hirtella silicea or Cauto tree of 
South America. Henrici found in the bark of this tree 344 per cent of 
ash of which 96°17 per cent was silica. The bark is very firm, harsh and 
difficult to cut like a soft sandstone. Criiger states its ashes are used by 
the natives of Trinidad to mix with clay for making earthen vessels. 

In the ash of the rind of the bamboo there is 70 per cent; in that of 
the Chamerops excelsa 90 percent; in the ash of the Hguisetum hyemale 
97°52 per cent of silica, (Struve). In the bamboo we have, so’ to speak, 
silicious caleuli—the Tabashir. 

As to the condition of the silica in the plant, Arendt has shown that in 
the oat plant it is to a great degree insoluble (see table below), and his 
investigations of the oat in different stages of growth, further show that 
silica when once deposited in the tissues, suffers no subsequent change of 
place, as happens with other ingredients. 

The position of silica in the plant is seen, from the percentages above 
quoted, to be, in general, at the surface, Although it is found in all parts 
of the plant, yet the cudicle is usually richest, and this is especially true 
in cases where the content of silica is large. Davy in 1799 drew atten- 
tion to the deposition of silica in the cuticle, and announced the idea that 
it serves the plant an office of support similay to that enacted in animals 
by the bones. . 

That silica assumes the form of the cells in the cuticle of the Equise- 
tums and Deutzias, is well known. Kindt finds that the hairs of nettles, 
Wicke that the hairs of hemp, hops and other rough leaved plants are 
incrusted with silica. According to Wicke the leaves of many forest 
and fruit trees when cautiously incinerated, leave a silicious skeleton that 
preserves the form of the epidermis, Mohl has minutely studied the po- 
sition assumed by silica in many plants. He finds that in some leaves, 
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only the upper, in others, both sides contain silica in the epidermal cells. 
In some the hairs alone, in others the hairs and epidermal cells also, are 
incrusted with this body. In Deutzia and Ficus elastica the vascular 
tissue is incrusted with silica. Wicke found that the bark of the beech 
and maple, Acer pseudoplantanus, are coated with silica. This is especially 
true of the beech which is literally enveloped in a silicious shirt of mail, 
whence the smooth and undecayed surface which its trunk presents. From 
the inner bark—bast-fibre—of flax, Wicke obtained after destruction of 
the organic matter, well characterized elongated cell-skeletons of silica. 
In the ashes of old linen he found 28 per cent of this substance. In the 
fibers of Manilla hemp, Musa teztilis, Aloe hemp, Agave Americana, New 
Zealand flax, Phormium tenaz, all tenacious textile materials, Wicke found 
as in flax, the entire cells incrusted with silica. In cotton fibre it is want- 
ing. In jute, Corchorus textilis, some cells are partially incrusted. Wicke 
concludes that the durability of textile fibres is to a degree dependent on 
their content of silica. 

The function of silica appears to be, in case of the grasses, sedges and 
equisetums, to give rigidity to the slender stems of these plants, and ena- 
ble them to sustain the often heavy weight of the fruit. Two circumstan- 
ces, however, embarrass the unqualified acceptance of this notion. The 
first is, that the proportion of silica is not greatest in those parts of the 
plant which would mosf appear to require its presence. Thus Norton 
(this Journal, [2,] vol. iii, pp. 285-6) found that in the sandy oat the 
upper half of the dry leaf yielded 16-22 per cent ash, while the lower half 
gave but 13°66 percent. The ash of the upper part contained 52°13 per 
cent of silica, while that from the bottom part had but 47-79 per cent of 
this ingredient. According to Arendt (Das Wachsthum der Haferpflanze, 
p- 180) the different parts of the oat contain the following quantities of 
silica respectively : : 

Amount of silica in 1000 Removed Insoluble Total. 

parts of dry substance. by water. in water. 

Lower part of the stem, 0:33 1-41 1-74 

Middle part of the stem, 0°30 4°82 512 

Upper part of the stem, 0°36 13-02 13°38 

Lower 0°86 34°37 35°23 

Upper leaves, 052 43°35 43°87 

We see then plainly that the upper part of the stem and leaves contain 
more silica than the lower parts, while the lower parts certainly need to 
possess the greatest degree of strength. 

In the second place the great variableness observed in the same plant, 
and in the same part of the plant, as to the content of silica, would seem 
to indicate that this substance is to some degree accidental. 

In the ashes of ten kinds of tobacco leaves, Fresenius and Will found 
silica to range from 5°14 to 18°39 per cent. 

The analysis of the ash of 13 samples of pea-straw, grown on different 
soils from the same seed during the same year, under direction of the 
“Landes Economie Collegium” of Prussia, gave the following percentages 
of silica, viz: 0°56; 0°75; 2°30; 2°32; 2°80; 3°29; 3°57; 5°15; 5°82; 
8:03; 832; 9°77; 21°35. Analyses of the ash of 9 samples of colza- 
straw, all produced from the same seed on different soils, gave the follow- 
ing percentages: 1:00; 1:14; 3°02; 3°57; 465; 5°08; 7°81; 11°88; 
17:12.—Journal fir prakt. Chem., xlviii, 474-7. 
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Such instances might be greatly multiplied, and they have conducted 
to the opinion that a part of the silica is accidental, a notion further sus- 
tained by the fact observed by Saussure, the earliest investigator of the 
composition of the ash of plants (Recherches sur la Vegetation, p. 282), 
that plants raised on a silicious soil are in general richer in silica than 
those grown on a calcareous soil. Norton found in the chaff of the 
Hopeton oat from a light loam 56°7 per cent, from a poor peat soil 50:0 
of silica, while the chaff of the potato-oat from a sandy soil gave 70°9 
per cent. 

Knop has recently published an account of the production of a maize 
plant that yielded 140 ripe seeds and had a dry weight of 50 grms. in a 
medium so free from silica that a mere trace of this substance could be 
found in the root, but half a milligramme in the stem, and 22 milli- 

‘grammes in the 15 leaves and sheaths. It was altogether absent from 
the seeds. 

The ash of the leaves of this plant thus contained but 0°54 per cent of 
silica and the stem but 0°07 per cent. Way and Ogston found in the 
ash of maize, leaf and stem together, 27:98 per cent of silica. 

Knop is inclined to believe that the little silica he found in his maize 
plant was due to dust and did not belong to the tissues of the plant. He 
remarks, “I believe that silica is not to be classed among the nutritive 
elements of the graminez, since I have made sithilaw observations in the 
analysis of the ashes of barley.” 

Knop does not inform us as to the firmness of the stem of this plant. 
It would seem however that while silica is not essential to the nutritive 
process in vegetatiun—is not required for the perfect elaboration of all 
the cells and organs of the plant—it is useful or even needful to consol- 
idate the tissues, and thus to insure the vegetable structure against me- 
chanical injury. The fact of its presence in variable amount and its most 
abundant occurrence in the upper and outer parts of the vegetable struc- 
ture would indicate that the plants which contain it in large quantity 
oppose in their root surface no obstacle to its entrance, and that within 
the plant it obeys to a great extent the ordinary laws of diffusion until it 
is made insoluble by losing the colloid and assuming the crystalloid con- 
dition ; or until it is arrested by the plant-tissues in a manner similar to 
that by which fabrics of dead cellulose attach to their surfaces the ingredi- 
ents of mordants and dyes; or finally until it is left in the cuticular cells 
as a simple residue of the evaporation of the water that is perpetually 
streaming from the soil through the plant into the atmosphere. s, w. J. 


V. MINERALOGY AND GEOLOGY. 


1. On a variety of Galena from Lebanon county, Pennsylvania,—The 
following important notice of the remarkable octahedral galena, from 
Lebanon county, Pa., has been received from Dr. Torrey, 

“ Prof. Gzorce J. Brusa.—My dear sir: It is now more than two years 
since I gave you specimens of galena from Lebanon county, Pennsylva- 
nia, which exhibited a remarkably distinct octahedral cleavage. It was 
brought to me to be assayed for silver, and proved to be highly argentifer- 
ous, containing 1794 ounces of silver to the ton. From the same locality 
there were other specimens of galena, even richer in silver, but having the 
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ordinary cubical cleavage. The octahedral variety was freely distributed 
among my mineralogical friends, but I was deterred from fulfilling my 
promise to give you a notice of it for publication, from having been told 
that a similar mineral had already been described. Not having been able 
to find any account of an octahedral galena and being assured by you, 
that none such has been recorded in the numerous works that you have 
consulted, I send you a short notice of the mineral. 

It is said to occur in small masses disseminated through limestone, 
and is obtained while quarrying the stone for the purpose of converting it 
into quicklime. The mineral is brittle, like common galena, and the fresh 
surfaces have a strong and rather peculiar lustre. The fragments are all 
portions of octahedra, very sharply defined. In a few instances I have 
succeeded in obtaining cubes and cubo-octahedra by cleavage. When 
small pieces of the mineral are crushed, but not ground fine, the microsco 
detects some cubic particles. After being moderately heated in a test tu 
over a spirit lamp, a distinct cubic structure is developed. It is remarkable 
that no decrepitation attends the strong and sudden heating of the mineral. 

Notwithstanding the eminent octahedral cleavage of this galena, I 
think it is pseudomorphous, possibly after fluor, although I cannot Jearn 
that fluor has ever been found associated with the ore. The natural joints 
of a crystal may remain after its composition is wholly changed ; as is the 
case in Harrisite and other minerals; and it may still cleave readily, and 
only in the direction of these joints. Should my opinion that this galena 
is pseudomorphous not prove correct, we must conclude that sulphid of 
lead is dimorphous, or even trimorphous, if the crystals from Bernkastel, 
recently examined by Breithaupt, and noticed by you in the Tenth Sup- 
plement of Dana’s Mineralogy, were true hexagonal prisms. 

Yours truly, Joun Torrey. 

New York, Dec. 15th, 1862.” 

In connection with Dr. Torrey’s important observations, it is appropriate 
to quote here the result of some interesting experiments made on this and 
other varieties of galena communicated to me by Prof. J. P. Cooke, under 
date of March 26th, 1862. Prof. Cooke says: “I have at last examined 
the galena, and hasten to send you my preliminary report. The octahe- 
dral cleavage is very perfect. 1 have measured the cleavage angles, on a 
large number of specimens, and they are all either 109° 28’, the angle 
between two octahedral faces over an edge, or 70° 32’, the angle between 
two octahedral faces over a solid angle. But although the octahedral 
cleavage is made the easiest, this variety of galena has also the natural 
cubic cleavage perfectly distinct, and quite as readily obtained as in ordi- 
nary galena. The reason that this is not generally noticed, is undoubtedly 
owing to the extreme facility of the octahedral cleavage which gives at 
once its direction to the fracture, unless special care is taken. I succeeded 
however in developing the cubic planes on every piece I tried, and in some 
cases merely by the pressure of the finger nail on the acute edges of the 
fragments. I enclose a small piece, which is an irregular octahedron, hav- 
ing two cube planes at opposite ends. On this I measured the angle be- 
tween the octahedral and cubic planes, equal to 125° 16/, although in all 
these measurements there is an uncertainty of a few minutes, owing to the 
imperfect reflection of the planes. It then occurred to me that perhaps 


128 Scientific Intelligence. 


ordinary galena might have an octahedral as well as cubic cleavage, and 
that the first might be so marked by the great facility of the last, as to 
have escaped notice. I have tried several specimens of galena, and in 
almost every instance I have succeeded in detecting traces at least uf oc- 
takedral cleavage. In some cases it was perfectly distinct. I enclose 
two small fragments. On one you will notice a very large octahedral 
cleavage plane. On the other there is a small octahedral plane on one of 
the cube angles. Idid not succeed in obtaining this cleavage with a 
chisel and hammer, for when I struck in the direction of the octahedral 
plane, I immediately knocked off a number of small cubes, But by 
crushing in a steel mortar small cubic masses of the mineral, I could pick 
out among the fragments occasionally one with octahedral planes like 
the two I enclose. As the matter stands now, it would appear that 
galena has both octahedral and cubic cleavage; that in ordinary galena, 
the cubic cleavage is the easier; while in this I have examined, the octa- 
hedral is the easier. ‘The octahedral cleavage is therefore nothing ab- 
normal, but merely an unusual development of a constant condition. It 
will not, therefore, I think, be necessary to resort to any pseudomorphism 
to explain this peculiarity, which entirely disappears in this new view of 
the case. May not the cause of this unusual facility of the octahedral 
cleavage in this new variety be simply the pressure to which the vein has 
been subjected? My experiments with the crushing mortar look that 
way; and I mean to make further experiments before long with a hydro- 
static press.” ....... In a subsequent letter, dated April 11, 1862, 
Prof. Cooke gives the results of his experiments with a hydraulic press. 
The galena from Rossie when crushed in a steel mortar with this press 
was found to give numerous examples of octahedral cleavage planes, while 
that from Freiberg gave very few, so “that it was necessary to hunt for 
some time to find one.” Some specimens also gave indications of what 
red to be a dodecahedral cleavage. 

Although Prof. Cooke’s results apparently indicate that galena has an 
octahedral as well as a cubic cleavage, still the reason of the eminent 
octahedral cleavage of the Lebanon galena remains unexplained. It 
may be that cleavage in one direction could be produced by pressure, 
but it is difficult for us to conceive that a cleavage in four directions, 
corresponding to the octahedral planes, should be thus produced. We 
trust that Prof. Cooke will give us the results of his further experiments 
in this direction, and will demonstrate by measurements that the cleav- 
age planes produced on the cubic galena are true octahedral planes. 

Fluor presents an analogous case of double, and even triple cleavage; 
while the octahedral cleavage is perfect, and easily obtained in most 
varieties. Haidinger’ has observed that the green fluor from Alston- 
moor sometimes shows a distinct dodecahedral, and also a cubic cleav- 
age ; the blue fluor from St. Gallen in Styria shows dodecahedral cleay- 
age, and the yellow fluor from Saxony a cubic cleavage. Other mono- 
metric species may also show this double and triple cleavage, but we are 
not aware that any example has before been observed where the cleavage 
ordinarily secondary becomes the primary cleavage. In the Lebanon 
Co. mineral the unusual octahedral cleavage predominates over the or- 


' English translation of the Treatise on Mineralogy by F. Mohs, vol. ii, p. 69, 
Edinburgh, 1825. 
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dinary cubic cleavage; while in the fluors just mentioned the perfect 
octahedral or normal cleavage remains preéminent. 

The fact observed by Dr. Torrey, that the mineral developes a cubic 
structure by heat, has an important bearing in the consideration of this 
subject, and would seem to favor its being a case of dimorphism. But 
if it were a case of dimorphism, a difference between the specific gravity 
of this variety and that of ordinary galena would probably be observed : 
I find, however, that the Lebanon county mineral has a density of 7°63, 
which, although somewhat above that of ordinary cubic galena (7-568), 
does not offer any very great confirmation of its dimorphic character, 
especially as most works on mineralogy give the density of galena as from 
7-2 to 7°6. If a mass of this octahedral galena could be heated in a closed 
vessel at a red-heat, without decomposition, until the cubic cleavage was 
developed, it is possible that fragments from the centre of the mass would 
show a different density from the original mineral. This would certainly 
denote dimorphism, but to make the proof conclusive a thorough analy- 
sis of both the original mineral, and the fragments showing the different 
density should be made, in order to make it certain that the composition 
of the centre of the mass was unchanged by heat. G. J. B. 


2. Discovery of Remains of vertebrated animals provided with feathers, 
in a deposit of Jurassic age; (L'Institut, Nov. 5th, 1862)—We take 
from the Bibliothéque Universelle the following résumé of the publica- 
tions made by A. Wagner and H. von Meyer on the feathered fossils 
recently discovered at Solenhofen. 

The principal specimen, the object of these communications, is to be 
found in the beautiful collection of fossils belonging to Mr. Haberlein 
of Pappenheim—a specimen which has been described at Munich by 
A. Wagner, not as the result of a personal examination, but after the 
report of an enlightened naturalist in whom the learned Bavarian anat- 
omist seems to put full confidence. H. von Meyer has since then figured 
in the Paleontographica a single feather, ep | well preserved, having 
both the shaft and the vane. They describe the specimens under two 
different names, the former under that of Griphosaurus, the latter under 
that of Archeopteryz lithographica. 

The nature of the animal made known by these curious fragments is 
doubtful. Two hypotheses are possible. Either these feathers are those 
of a veritable bird, and it is necessary then to carry back the date of 
the appearance of this class, as has already been necessary for that of 
Mammals; or they covered the body of a Reptile, and, contrary to all 

recedent, it is necessary to admit the existence of feathered Reptiles. 
he details which follow seem to render this last alternative rather the 
more probable one. 

The specimen of Mr. Haberlein is the one which furnishes the prin- 
cipal data for this discussion. It is an incomplete skeleton, lacking the 
head, the neck and the terminations of the anterior members. The 
feathers are preserved toward the base of the wings and about the region 
of the tail. According to the before-mentioned report, it is this latter 
part which is the most characteristic. The sacrum recatls the form of 
that of a Pterodactyl; the tail which is six inches long is composed of 

Am. Jour. Sc1.—Seconp Serres, VoL. XXXV, No. 103.—Jan., 1863. 
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humerous vertebre (20) diminishing uniformly, the last being the small- 
est, a structure, in our view, more analogous to the organization of Rep- 
tiles than to that of Birds. The feathers are situated upon the bone in 
& manner entirely unique; they are not set as in a fan, but grow on the 
two sides of the tail through its whole length, making an angle with it. 
They thus form, as it were, a flat leaf-like expansion, the extremity of 
which is much rounded, and extends beyond the last of the vertebra. 

The feathers of the wings are larger and form a fan upon each side, 
supported by a short and stout bone, badly preserved, which corresponds 
in position to the carpus. It is preceded by a fore-arm composed of a 
single bone (radius), and this by a humerus of equal length; both are 
robust. 

This spinal column, by its free lumbar and sacral vertebra, recalls 
rather the Reptiles. Tlie left posterior member is complete, the right is 
reduced to the femur and the tibia. The femur is a stout bone, the tibia 
is longer and more slender; no fibula can be distinguished. The foot 
has no Reptilian characteristics, but on the contrary approaches some 
forms of Birds’ feet. The tarsus is thick, composed of a single bone, a 
little shorter than the tibia, and parted at its extremity into three pullies 
to which are articulated three toes of moderate length terminated by 
strong hooked claws. 

Upon the whole then, the animal has partly the characters of Birds, 
viz., the form of the foot and also the existence of feathers; partly those 
of Reptiles, viz., the form of the spinal column, of the sacrum, and 
especially of the tail. It has some new and anomalous characters in the 
implantation of the feathers, both those of the tail and those of the 
fore-arm. 

Mr. Wagner appears disposed to consider the reptilian characteristics 
as predominating. He relies moreover upon a consideration which ap- 
pears to us very just, in observing that the type of birds is singularly 
constant, without any marked aberrations; while we are habituated to 
the fact that Reptiles are excessively variable. 

Note by James D. Dana.—Without questioning the above conclu- 
sion as to the reptilian peculiarities of the feathered fossils, the writer 
would here present some other considerations which bear on the subject, 
and which he believes may aid in determining the nature of the species. 
Where evidence is so evenly balanced, collateral facts or principles have 
special interest. 

1. The abnormal characteristics ascertained are not incompatible with 
those of the bird type. They are mainly (1) the peculiarities of the 
sacrum and the elongation posteriorly of the vertebral column; and 
(2) the insertion of the quill-feathers in a line along either side of the 
tail thus formed. The last is, in fact a natural consequence of the form 
of the posterior extremity. Other minor reptilian features will proba- 
bly be observed on a further study of the skeleton. 

2. The occurrence of abnormal forms as the earliest representatives of 
a type is in strict accordance with the general tenor of geological history. 
All the syauhetic types of Agassiz (or comprehensive types, as the writer 
has called them) are of this nature: the Ganoids, or fishes with reptilian 
characteristics ; the stranger Labyrinthodonts, which have peculiarities 
of Batrachians united with some features of true Reptiles, etc. 
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3. A posterior elongation of the body is connected so profoundly 
with inferiority of grade in the different types of animal life, and is so 
often presented among the species of early time, that it is the very one 
of all abnormal features which is especially to be looked for in the early 
birds. It is a case of vertebrated tails, as in the ancient Ganoids. See, 
further, the article by the writer on page 65 of this volume. 

4. The larger part of comprehensive types have become extinct, or 
nearly so. Cystédeans, Cyathonhylloid corals, Trilobites, Labyrintho- 
donts, Enaliosaurs, Lepidedendrids, Sigillarids, the Dinothere, Sivathere, 
and others, are extinct; and Brachiopods, Crinoids, Ganoids, Cycads, 
etc., are far less numerous than in a former age. The extinction of an 
early type of birds having some admixture of reptilian characters, would 
therefore agree with the general system in the progress of life. 

The fact that birds have now small limits of variation, and reptiles 
wide limits, has therefore no great weight in this connection. 

5. The age of these feathered species was the Repii/ian ; and in that 
age, nearly all the Vertebrates in existence had some reptilian features. 

The fishes, excepting the Selachians, were Ganoids; the Mammals 
were mostly, at least, Marsupials, and were allied to Reptiles in being 
semi-oviparous and in some other points. The coexistence of birds of 
a type having some reptilian characteristics, along with the Marsupials 
and Ganoids and the various Reptilians, would have made, for the age, a 
strikingly harmonious assemblage of species, consonant with known facts 
in other ages of the world’s history. 

6. As Mammals, or the superior class of Vertebrates, were represented 
in the world from the early Mesozoic, the probabilities are strongly in 
favor of the existence at the same time of Birds, species of an inferior 
class. The failure to discover fossils is not longer to be urged, provided 
the new specimens are of this class. At the same time it is to be con- 
sidered, that, for various reasons, which need not here be stated, the 
remains of birds are necessarily very rare fossils; they having seldom 
been met with in the Tertiary and Post-tertiary, although birds then 
existed, while Tertiary mammalian fossils are of common occurrence. 

7. Flying reptiles are exemplified in the Pterodactyl, the wings of 
which were formed, nearly as in bats, by an expansion of the integu- 
ments of the side of the body and limb, this being proved by the exten- 
sion, for their support, of one of the fingers of each fore-limb. If, then, 
there were also flying reptiles in which the breadth of surface for the 
wing was produced by means of feathers, as in birds, there would have 
been two totally distinct methods of providing for the same variety of 
function in one single class of animals—which is altogether contra- 
natural. The Pterodactyl seems to teach which is the true reptiliaa 
method. 

|From an article by Mr. Henry Woodward in the “ Intellectual Ob- 
server” for December, 1862, (an excellent scientific Journal of a popular 
character, being as it states a “ Review of Natural History, Microscopic 
research and Recreative Science”)' we cite the following additional 
particulars. The paper came into our hands after the above was in “1 
It is accompanied by a beautiful plate of the fossil. The relation to the 
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ancient Ganoid in the vertebrated tail is recognized by Mr. Woodward. 
—Ebs. 

“Fortunately for English paleontologists, through the exertions of 
Professor Owen and Mr. G. R. Waterhouse (the latter of whom made 
it the object of a special jouruey to Pappenheim), this unique fossil has 
been acquired for the geological collection in the British Museum. 
Here it will be open to the observation of all the world. Before the 
issue of this present number, it will have been described by Professor 
Owen before the Royal Society, under the name of Griphornis longicau- 
datus, who thus indicates his conviction that it is a bird.” [In a note 
here appended, it is stated that Prof. Owen, at the last moment, decided 
to retain von Meyer’s name Archeopteryz, still regarding it, however, 
as a bird. 

“The head, neck, and dorsal vertebree are wholly wanting. The right 
scapula and humerus and both the fore-arms are well preserved: the 
former bones are present on the left side, but imperfect; the fore-arm 
consists of radius and ulna; a metacarpal bone is present on the left 
side, lying beside the radius and ulna; there are also some small detached 
bones, which no doubt are finger bones. Above the wing-feathers on the 
left hand may be noticed two small slender bones, to which sharp claws, 
similar to those of the foot, are articulated. These may have been used 
for clinging, like those of the Pterodactyls and bats, or as offensive 
weapons, like the fighting spur with which the wings of the spur-winged 
goose of the Cape and Central Africa, the Chaja Screamer (related to 
the Rails) from Cayenne, and some others, are armed. 

“The ‘merrythought,’ or furculum is seen lying between the wings. 
The ribs, small and unbird-like, are detached, and scattered on the sur- 
face, as if the head, neck, breast and body had been torn off or eaten 
out by some other bird of prey or small carnivorous animal, wandering 
at low water upon the estuarine flats bordering that ancient Oolitic sea. 

“The lower right limb is well preserved, and consists of femur, tibia, 
and tarso-metatarsal bones; to the latter bone four toes are articulated, 
one hind-toe and three fore-toes, having severally 1, 2, 3, and (4?)' 
joints, as in all birds, and armed with strong hooked claws. The thigh 
and shank only of the right limb remain. The pelvis is well preserved 
on the left side, showing the cup-shaped cavity in which the head of the 
femur moved.” 

The sacrum (so conspicuous in all known birds) cannot be traced in 
this skeleton, unless the stained surface of the stone indicates its remains. 
That one existed by which a few at least of the sacral vertebrae were 
firmly fixed together may be fairly concluded, for the hind limbs seem 
well adapted for hopping, running or perching; and the wings (which 
evidently were adapted for flight) must also have received support, in 
proportion to their size, from the body of the animal. 

The whole of the vertebra of the tail are completely and beautifully 
preserved. They are twenty in number, of a narrow, elongated form, 
the dimensions of which slowly but constantly diminish, so that the last 


1 The fourth toe bones underlie the second and third, and cannot be certainly 
counted, 
pis The fossil is lying on its back, so that we view the underside of its feathers and 
nes. 
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is the smallest. The feathers of the tail are attached in pairs to each 
vertebra throughout its entire length. It is in the form and number of 
the caudal vertebre, and the arrangements of the tail feathers, that the 
great and striking peculiarity of this remarkable creature lies.” 

3. On some additional species that are common to Carboniferous and 
Permian strata, with remarks on the recurrency of Carboniferous species ; 
by James W. Kirkpy.—We copy from Mr. Kirkby’s paper the following 
list which will not fail to be of interest to American geologists, whose 
labors have already shown a similar blending of species in the two forma- 
tions as they exist in North America. 


List of Species occurring in Carboniferous and Permian Strata in Britain. 


Carboniferous Name. 


1. Gyracanthus formosus, Agassiz. 


2. Terebratula sacculus, Martin, 
1809. Figured in Davidson’s Mono- 
graph of Carboniferous Brachiopoda, 
pl. 54. 

3. Spirifera Urii, Fleming, 1828. 
Figured in Dav. Mon. Carb. Brach. 
pl. 54. 

4. Spiriferina octoplicata, J. de C. 
Sow. 1827. Figured in Mon. Carb. 
Brach. pl. 54. 

5. Camarophoria Crumena, Martin, 
~_ Figured in Mon. Carb. Brach. 
pl. 54. 

6. rhomboidea, Phil- 

igured in Mon. Carb. 


h. pl. 54. 
7. Athyris Royssii, L’Eveillé, 1835. 
Figured in Mon. Carb, Brach. pl. 54. 


8. Discina nitida, Phillips, 1836. 
Figured in Mon. Carb. Brach. pl. 54. 

9. Lingula mytiloides, Sow. 1812. 
Figured in Mon. Carb. Brach. pl. 54. 

10. Feneste//a plebeia, M’Coy, 1844. 
Figured in plate accompanying pres- 
ent paper. 

11. Cythere elongata, Miinster, 1830, 
Jahrbuch f. Min. p. 65. 


12. Cythere inornata, M’Coy, 1844. 
_— in Syn. Char. Carb. Foss. pl. 
3. 


13. Cythere (Bairdia) gracilis 
M’Coy, i844, Figured in Syn. Char. 
Carb. Foss. pl. 23. 


14. Cythere ( Bairdia) plebeia, Reuss 
(Kirkby). Figured in the plate accom- 
panying present papem 


Permian Name. 

G. formosus, Ag., King, in Mon. 
Perm. Foss. England, p. 221; Howse, 
Ann. Nat. Hist. ser. 2, vol. xix, p. 33. 

T. elongata, var. sufflata, Schloth. 
1816. Figured in Davidson’s Mono- 
graph of Carboniferous Brachiopoda, 
pl. 54. 

S. Clannyana, King, 1848. Fig- 
ured in Mon. Carb. Brach. pl. 54, 


S. cristata, Schloth, 1816. Figured 
in Mon. Carb. Brach. pl. 54. 


C. Schlotheimi, Von Buch, 1834. 
Figured in Mon. Carb. Brach. pl. 54. 


C. globulina, Phillips, 1834. Fig- 
ured in Mon. Carb. Brach. pl. 54. 


A. inifera, J. de C. Sowerby. 
1840. in Mon. Carb. 
pl. 54. 

D. Konincki, Geinitz, 1848. Fig- 


ured in Mon. Carb. Brach. ps 54. 

L. Credneri, Geinitz, 1848. Fig- 
ured in Mon. Carb. Brach. pl. 54. 

F. retiformis, Schloth. 1816-17. 
Figured in the plate accompanying 
present paper. 

C. elongata, Miinster (Jones). Fig- 
ured in Mon. Perm. Foss. pl. 18; and 
Trans. Tyne. Field Club, vol. iv, pl. 11. 

C. inornata, M’Coy (Jones). Fig- 
ured in Mon. Perm. Foss. pl. 18; 
Trans. Tyne. Field Club, vol. iv, pl. 11. 

C. ( Bairdia) gracilis, M’Coy (Jones). 
Figured in Mon. Perm. Foss. pl. 18; 
and Trans. Tyne. Field Club, vol. iv, 
pl. 11. 

C. (Bairdia) plebeia, Reuss. Fig- 
ured in the plafe accompanying pres- 
ent paper, 
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15. Cythere (Bairdia) Schaurothiana, _~C. (Bairdia) Schaurothiana, Kirkby. 
Kirkby. Figured in the plate accom- Figured in the plate accompanying 
panying present paper. present paper. 

16. Pinites Brandlingi, Lindley. For the occurrence of these species 

17. Trignocarpum Neggerathi, in the Rothliegende, see Howse on 
Brong. the Permian Fossils of Northumber- 

18. Sigillaria reniformis, Brong. land and Durham, in Annals Nat. Hist. 

19. Calamites inequalis(?), Lindl, ser. 2, vol. xix, p. 38. 

20. —— approrimatus, Brong. 

4. Geological Survey of Canada—Report on the Geology of Canada. 
8vo, pp. 692 (incomplete)— We have at the last moment received this 
valuable document as far as printed. Many of the more important of 
its general conclusions we have already been enabled to place before our 
readers, thanks to the kindness of Sir William Logan, Mr. Billings and 
Prof. Hunt. The general description of the rock formations of the 
Province, occupies about 450 pages. The mineralogical and chemical 
history of these rocks follows, including the mineral species, the compo- 
sition of the stratified and unstratified rocks, and the mineral waters, 
filling about 220 pages. Then follow particular deecriptions of the eco- 
nomic rocks and minerals of the Province, and in an Appendix a com- 
plete list of the organic remains, with a large number of figures in 
addition to those given in earlier parts of the Report. The two latter 
sections are still incomplete. We shall not fail to transfer to our pages 
from this able Report, such new matters as will prove of general scien- 
tific interest. 

5. Descriptive Catalogue of a collection of Economic Minerals of Can- 
ada, and of its Crystalline Rocks, (sent to the London International Ex- 
hibition for 1862). Montreal, 8vo, pp. 83.—This catalogue, carefully 
prepared by Messrs. Logan and Hunt, possesses much more than an 
ephemeral interest, from the large amount of valuable scientific and 

ractical information it contains, and the excellent system with which 
it is arranged. 
VI. BOTANY AND ZOOLOGY. 


1. Genera Piantarum ad Exemplaria imprimis in Herbariis Kew- 
ensibus servata definita ; auctoribus G. Bentuam et J. D. Hooker. Vol. 
I, pars I, sistens Dicotyledonum Polypetalarum Ordines LVI (Ranuncu- 
leas—Connaraceas). London: Pamplin, Reeve, Williams & Norgate, etc., 
1862, pp. 454, imp. 8vo.—The first words of the preface, * Linnzus 
Generis inventor fuit,” state a proposition which, it would seem, may be 

uestioned, upon the authority of the person who ought to know best. 
Tiisiibies himself, in the first edition of his Genera Plantarum, after due 
notice of Cxsalpinus and others, gives to Tournefort the credit of estab- 
lishing genera in botany upon pure systematic rules; and later, in the 
Philosophia Botanica, he declares that “ Tournefortius primus characteres 
genericos ex lege artis condidit.” And further, in Gen. PI., “ Characteres 
hos (genericos) dum authores evolvo, reperio nullos eertos et fixos ante 
Tournefortium, ut ipsi non immerito inventionis gloriam circa genera con- 
cedere debeam.” Accordingly, the Tournefortian genera which he 
adopts, as well as those of Plumier, &c., are uniformly acknowledged as 
such. So are they by Jussieu, as would naturally be expected, and to a 
good extent by Endlicher. The practice now introduced, of citing all the 
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earlier genera as if they originated with Linnzus, is therefore an innova- 
tion,—a bit of radical reform,—which may be deferred to, not as of right, 
but as practically convenient, at a time when systematic botany has full 
load enough to carry without dragging on more of the past than is strictly 
needful. Indeed, if the alternative be between this, and the practice of 
a few pedants, such as Sprengel, who, taking their cue from the name 
rather than from the thing, would trace our genera back to the mediaeval 
herbalists, or even to Theophrastus, Pliny, &c., there could be but one 
opinion as to the proper course to pursue. That we are not shut up to 
either alternative is shown by the clear and consistent course adopted by 
Linneus, and followed by Jussieu and their principal successors, A 
practice thus sanctioned might well enough be continued. 

Our fault-finding (if such it be) may end where it began, with the first 
line of the book. The first edition of the Genera Plantarum of Linneus 
was published in 1737, the sixth, in 1764; that of Jussieu, ‘ Secundum 
Ordines Naturales disposita, appeared in 1789; that of Endlicher, be- 
tween 1836 and 1840. ‘The present much-needed work, if less erudite 
than that of Endlicher, is more scientific. Endlicher, the best of com- 
pilers, appeared to know all that had been written about plants; Bentham 
and Hooker know the plants themselves. The former digested generic 
characters admirably from the authorities, rarely supplemented by original 
observations. The latter rely upon their own investigations, or verify 
those of others, and compile only in the rare case of the total want of 
materials,—which with their advantages rarely happens. Endlicher’s 
characters are models of style; but the formula, like that of Linnzus, 
involves constant iteration of phrases which are ordinal rather than gen- 
eric. Bentham and Hooker's are more synoptical and differential, more 
in the manner of Jussieu, and are not less remarkable for the intimate 
knowledge and sound judgment which they everywhere reveal. The lat- 
ter is especially shown, also, in the limitation of genera; and we may 
hope that this work will take a ieading and most influential part in the 
reaction against the view that genera are the lowest definable groups of 
species, and the practice of subdividing them accordingly upon single and 
purely technical characters. Where to draw the line and fix the grade 
of genus, which is so important because it carries the leading name of the 
o. can seldom be determined by general rules propounded beforehand. 

t is a matter of judgment, not to say insight; and in this the genius of 
Linnzeus was preéminent. The late Nees von Esenbeck may be taken as 
a good—indeed the worthiest—exponent of the tendency to generic sub- 
division which characterizes the botany of the last twenty or thirty years. 
The present work will mark the extent of the reaction in this respect. 

Another excellent feature of the present work is found in the conspec- 
tus of the genera prefixed to each order. In this the characters of the 
tribes and other divisions are given, and these are not repeated in the body 
of the order, which saves room. We observe, also, that the authors 
mostly have but one grade of groups bearing names under the order, 
and that is tribe, except under Sapindacee, where five suborders take their. 
place, the Dodonew being disposed as of equivalent value with the Acer- 
inew and the Staphylee. And the Lardizabalee, reduced to Berberidee 
by a happy foresight (a new Chilian genus having since turned up in 
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confirmation), stand only as a tribe of that order. We perceive however 
that in Ranunculacee, subtribes appear (probably left by an oversight) 
and that in Papaveracee both suborders and tribes are admitted, the for- 
mer in what we take to be the proper sense of the term, viz.; where 
the type is so far peculiar, or the characters of such moment, that a rea- 
sonable question may be raised whether the groups are not entitled 
to ordinal rank; e. g. Fumariee, and the like. Of course there can be 
no question of suborders in such an order as Crucifere. 

Following the conspectus of the true genera of each order, excluded 
genera are mentioned, and the place where they are severally to be sought 
is indicated. Reduced genera are mentioned, and often criticised, at the 
close of the account of the genus to which they are referred. Abnormal 
forms, or exceptions to the general character of an order, are particularly 
specified in paragraphs which follow the ordinal character,—a great help 
to the student. 

Finally, the general sequence of the orders is based upon that of De 
Candolle, which has become so familiar, beginning with the Polypetalous 
Dicotyledons, with Ranunculacee, &c.; the scheme however being re- 
vised and improved in its details, and the orders grouped naturally into 
cohorts, which in rank answer nearly to what Endlicher (following Brown’s 
proposal) calls classes, and these, into a few series, which are somewhat 
equivalent to Endlicher’s cohorts. The general scheme of arrangement 
appears in a Conspectus, separately paged, which is printed part passu 
with the body of the work. As this volume will be at once in the hands 
of all working botanists, there is no occasion to point out, nor need we 
comment upon, the various changes or new combinations which appear 
even in this first instalment of the new Genera Plantarum. The publi- 
cation of its immediate predecessor occupied four years, and this was a 
wonderful performance for a single person. Considering the greater 
amount of botanical research which the present plan requires, and the 
vast accession of materials to be elaborated, we cannot look for an ear- 
lier completion of this formidable undertaking from the conjoint labors 
of two of the best furnished and most industrious of botanists. a. @. 

2. Darlingtonia Californica, Torr.—This most rare and curious pitcher- 
plant has last autumn been met with, by Professor Wm. H. Brewer, of 
the California Geological Survey, at what is supposed to be the original 
station. The locality, Dr. Brewer informs us, is “on the Sacramento 
trail, in the valley of the Upper Sacramento (not the Pitt River,) near 
‘Tim Southern’s, about thirty miles south of Shasta Mountain. This is 
the only locality that I have yet seen; but I hear of two other localities, 
one in the Sierras near San Juan, the other said to be on Scott’s Moun- 
tain, over 200 miles northwest. The plant is very abundant in one small 
locality, on a hillside, with southern exposure, where a small stream of 
running water makes a narrow swamp; the soil gravelly; and with but 
little vegetable matter. All the older leaves contained many dead insects, 
but none contained water. . . . . The station is at the altitude of between 
2300 and 2500 feet, where snow falls during winter, but is exposed to a 
clear unclouded sun for some mvaths in the summer. I shall forward 
seeds to several botanists in the hope that this interesting plant may be- 
come less rare.” 
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A small supply of sonnd ripe seeds, received by the writer, have been 
disposed of to the best advantage for ensuring their germination, after 
sacrificing two or three of the precious stock in ascertaining their internal 
structure. The embryo is similar to that of Sarracenia, but the albumen 
is more farinaceous. Externally there is little similarity, as their shape 
is clavate, no rhaphe is apparent, and the seed-coat is thin, loosely cellu- 
lar, and beset all over, less thickly at the attenuate base, with spreading 
and stout, almost scale-like, bristly processes. The characters drawn from 
the seed, which complete the diagnosis of the genus, as presented in tech- 
nical language, are as follows: 

Dartineronta. Semina basi attenuata obovato clavata, setis crassis 
(haud septatis e cellulis laxis teste membranacez exortis) undique squar- 
rosa; rhaphe inconspicua: tegmen tenue, ad micropylen attenuato- 
apiculatum. Embryo parvulus in basi albuminis granuloso-farinacei ; 
radicula cylindrica; cotyledonibus perbrevibus. A. G. 

3. Botanical Collections in the Rocky Mountains.—The botanical read- 
ers of this Journal are familiar with the results of Dr. Parry’s reconnoissance 
of the mountains of Colorado Territory, at and beyond the mining district, 
last year, that is, in the summer of 1861. The limited collections he then 
made being much in demand, and his desire for exploration still unsated, 
Dr. Parry revisited this interesting region early last summer (1862,) ac- 
companied by Messrs. E. Hall and J. P. Harbour, the party ascending 
Pike’s Peak, and also crossing the principal range into Middle Park, &c. 
Dr. Parry remained in the mountain region until autumn, for the purpose 
of collecting the seeds of Conifer. Having devoted much of his time 
to geographical and barometrical observations, the larger part of the 
botanical collections, except towards the close of the season, are due 
to the sedulous labors of his associates, Messrs. Hall and Harbour. 
Most of the species collected in 1861,—often too scantily for general 
distribution—have now been gathered anew, and many additional ones 
have been secured, some of them of great rarity or novelty. Messrs. 
Hall and Harbour likewise collected the more interesting plants of the 
plains of Nebraska. A systematic enumeration of the plants collected, 
with characters of new species, &c., now in preparation by the present 
writer, will immediately be published. 

The principal collections of the joint expedition, distributed into sets 
under Messrs. Hall and Harbour’s tickets, extend to 695 numbers, These 
sets will be extended by the addition of from 50 to 100 or more alpine 
plants from the special collection of Dr. Parry, distributed under and in 
continuation of his former numbers; so that, in the whole, the flora of 
the Rocky Mountains will be adequately represented. The specimens 
are very good and well made; and the collection as a whole is particu- 
larly interesting. Thirty sets are offered to botanists. About fifteen of 
them are nearly complete and full, and are offered at eight dollars the 
hundred numbers. The remainder fall off to 600 or 500 numbers, and 
the specimens often less copious; these are held at six dollars the hund- 
red, at which rate they are most desirable acquisitions, and they will 
doubtless be appropriated as soon as they are known. Applications may 
be addressed to Mr. Elibu Hall, Athens, Illinois, or especially to Prof. A. 
Gray, Cambridge. A. G. 

An. Jour. Sc1.—Seconp Series, Vor. XXXV, No. 103.—Jan., 1863. 
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4, Species Filicum; by Sir W. J. Hooxer, parts XIII and XIV.— 
The progress of this important work has from time to time been noticed 
in this Journal, and it has now reached the middle of the fourth volume, 
Part XIII begins with the Scolopendriee, consisting of the genus Scolo- 
pendrium, which is here extended so as to include Antigramme, Schaff- 
neria, and Camptosorus. Eight species are described, of which the first, 
S. vulgare, grows commonly in Europe, and has been found in Japan, 
but in the United States seems limited to the station at Chittenango. S. 
Hemionitis from tie south of Europe, S. pinnatum from the Philippine 
Islands, the two species of Antigramme from Brazil, Schaffneria trom 
Mexico, our “ Walking Leaf” and its Siberian relative, make up the 
genus, which, thus constituted, is distinguished from the Asplenie by 

aving the involucres arranged in pairs opposite to each other on con- 
tiguous veinlets. 

The remainder of part XIII and part XIV are taken up with the As- 
pidiacew, the numerous species of which are arranged in seven genera, 
Didymochiana, Aspidium, Nephrodium, Nephrolepis, Uleandra, Fady- 
enia and Onoclea. Of the first genus there is but one species, D. lunu- 
lata, Desv., having many synonyms, and growing in nearly all tropical 
lands. Aspidium includes all the Ferns with orbicular and_peltate in- 
volucres, and is divided into sections Polystichum, with free veins, Cy- 
clodium, with meniscoid venation, Cyrtomium, with veinlets slightly 
united, and Huaspidium, with veins variously and compoundly anas- 
tomosing. For convenience of classification, in the last section is in- 
cluded the group of species having compoundly reticulated venation and 
reniform involucres, constituting the genus Sagenia of Presl. All other 
Ferns with reniform involucres are put in the genus Mephrodium, here 
including as sections Pleocnemia, the veinlets forming elongated costal 
areoles, Hunephrodium with connivent veinlets, and Zastrea, with free 
veins. This arrangement of the old Swartzian genus Aspidium is very 
convenient to the student, more comprehensible than the arrangement of 
Mettenius, and much more reasonable than the multitudinous genera of 
Fée and others; but the placing in Aspidium of species having the techni- 
cal characters of Vephrodium (Sagenia) is a confession that this division 
into two genera is not perfectly natural. Among the Aspidiee with an- 
astomosing venation it will always be difficult to separate the species with 
reniform involucres from those with orbicular and peltate involucres, so 
closely are they otherwise related, and thus it seems more natural to 
make but one genus of Aspidium, as Dr. Mettenius has done. 

Of Aspidium, seventy-five species are described, and of Mephrodium, 
one hundred and fifty-two. The species of Aspidium found in the 
United States are five ; A. Lonchitis, acrostichoides, munitum, aculeatum, 
(which includes a host of synonyms and varieties from all parts of the 
world,) and A. juglandifolium, the Phanerophlebia nobilis, Liebm., 
which occurs in New Mexico. Of these, A. acrostichoides and A. muni- 
tum are exclusively American; the latter, from the North West coast, 
being one of the handsomest of the whole genus. A frond of A, muni- 
tum, well covered with fruit, is one of the finest ferns ever seen in herba- 
ria. Our species of Vephrodium are ten; NV. Thelypteris, Noveboracense, 
patens, Filiz-mas, (Asp, Ludovicianum, Kze, and V. Floridanum, Hook.,) 
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rigidum, (Asp. argutum, Kaulf.,) cristatum, Goldieanum, marginale, fra- 
grans, and spinulosum (including dilatatum). N. Noveboracense, Goldi- 
eanum and margnale are exclusively American. WV. Noveboracense is 
strangely a subject of doubt, as to whether it is really distinct from WV. 
Thelypteris. Asp. Ludovicianum the author has not seen, but his 1. 
Floridanum, figured in Filices Exotice, is referred to N. Filix-mas, 
though somewhat doubtfully. The writer of this notice, who has seen 
the living Fern in Florida, is disposed rather to consider it a form of Asp. 
cristatum. (See Chapman's Flora of the Southern States.) Good and abun- 
dant specimens of A. argutum from California, and of the Florida and 
Louisiana species, are greatly needed to settle their not very obvious affin- 
ities. Asp. Bootii, Tuckerm. is not noticed in this work, though Lastrea 
cristata, var. uliginosa, Moore, which is the same thing, is referred to WV. 
spinulosum. It is not impossible that A. eristatum, may have to be 
united with A, spinulosum and dilatatum. The two former constantly 
grow together, and there seem to be all degrees of intermediate forms. 

Of Nephrolepis only six species are described, and it will not be easy 
to find places among them for all the forms which appear in herbaria. 
N. exaltata occurs in Florida. Oleandra, a most natural genus, is rep- 
reseuted by five species, all of them tropical. Fadyenia prolifera is still 
retained as a genus, though hardly distinct enough from Mephrodium, 
Struthiopteris is now known to have involucrate sori, and is therefore 
very properly united with Onoclea, the oldest name. The species of 
Onoclea will be given in part XV. 

There occur here and there some typographical and other errors. On 
page 60 the name draconopterum, which was given to a Fern from the 
Isthmus of Darien, is converted into dicranopterum, a good enough 
name, but not the original one, and not applicable to the plant referred 
to. So, on page 54, for Huasplenium, Huaspidium was intended, 

One who compares this Species Filicum with other systematic works 
on this extensive and difficult order will find that it is remarkable for 
the ease with which it enables the student to identify an unknown 
Fern. Many doubtful and little known species are omitted ; but if a Fern 
is described in the book, its name can almost invariably be found with 
ease and certainty. 

Polypodium and Acrostichum are the largest genera now remaining 
to be elaborated, so that the work will hardly need to be extended beyond 
a fifth volume, though a supplementary volume, of species discovered 
after the genera were arranged, will probably be added. 

It is to be hoped that the powers of this illustrious and venerable bot- 
anist may hold out, and his life be prolonged, to’ see the full completion 
of this work, and to enjoy his pleasant studies long thereafter. 

D. C. 
ZooLocy— 

5. On the classification of the Brachyura, and on the homologies of the 
antennary joints in Decapod Crustacea ; by Wm. Stimpson, M.D.—Dr. 
Srrant has recently been making some carcinological investigations, 
(see Monatsbericht der Kénigl. Akademie der Wissenschaften zu Berlin, 
1861, and Annals and Magazine of Nat. Hist., London, 1862,) which 
have led him to propose a new classification of the higher Crustacea. 


q 

q 


140 Scientific Intelligence. 


He considers the characters of the external antenne, particularly of their 
second joint (basicerite), of paramount importance, and would divide 
the suborder Brachyura, in accordance with these characters, into four 
groups, namely, 

Orbata, with the first two joints of the antenna only present, the rest 
wanting, as in Acanthocyclus. 

Liberata, with the basicerite free, as in Oncinopus. 

Incuneata, with the basicerite wedged in between the pterygostomium 
and the epistome, as in Cancer. 

Perfusa, with the basicerite completely united with the neighboring 
parts, as in Stenorhynchus. 

These differences are certainly of great importance, and have not 
generally received sufficient attention from carcinologists. But they 
can scarcely be used for the primary subdivisions, as they are not coin- 
cident with characters of still higher value. By their use we should be 
required to dismember well-marked groups ;—to separate for instance, 
Macrocheira from the Maioids and Gecarcinus from the Ocypodoids ;— 
while strange approximations would occur, as of Oncinopus with Myeti- 
ris. Experience has long since shown us that it is impossible to group 
animals upon the variations of a single organ. 

Some of Dr. Strahl’s conclusions are so surprising, that they may 
well require the closest scrutiny before acceptation. For example, he 
says: “ The Leucosia I consider to include only Dana’s Leucosidea, with 
Dorippe and EHihusa. I separate the Calappid@ and Matutide from 
them, and unite them with the Parthenopine rejected from the Ory- 
rhyncha.” This combination is justified “by the agreement in the situ- 
ation of the afferent canal of the branchial cavity and of the male sexual 
organs,” etc. But the Calappide are entirely removed from the Par- 
thenopine in the structure of the mouth-parts; the buccal cavity is 
narrowed anteriorly so that the efferent branchial channels terminate 
at the middle instead of the sides of the endostome, and are covered by 
the indurated summits of the lacinige of the first pair of maxillipeds 
(tritocheirognathites). Like the Leucosidea they are oxystomatous, as 
Milne-Edwards has shown. They indeed differ from these latter in 
the situation of the efferent canals, and should therefore be sepa- 
rated as a distinct group; but they should no more be united to the 
Parthenoping than should the Dorippide, which Dr. Strahl would unite 
with the Leucosidea, although these are far more nearly allied to the 
Calappide, not having the afferent canal covered by the exognath of 
the outer maxillipeds, which is the case in all Leucosidea, 

Again, Dr, S. remarks, “ The genus Grapsus, limited by the rejection 
of Leplograpsus, Metopograpsus, etc,, and represented by the species 
Pharaonis, strigosus, Webbi, etc,, must be removed not only out of the 
Grapsoidea, but even entirely out of the Brachyura, because the struc- 
ture of the external antennee differs completely from that which prevails 
amongst the Brachyura. Grapsus, for instance, has no operculum at the 
base of the external antenz, but a perforated tubercle, as in the Macroura, 
and must therefore at least be placed among the Anomoura.” Here we 
would have Leptograpsus variegatus and Grapsus strigosus, for instance,— 
forms so closely allied that they are placed in one and the same genus 
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by so skillful a naturalist as Dana,—separated so widely from each other 
that the latter species is placed among the Anomoura! Let us examine 
fresh or wet specimens to ascertain whether Grapsus in reality has, at’ 
the base of the antennz, a structure so essentially differing from that 
found in ordinary Brachyura. Dried specimens are too commonly used 
in these investigations, and are very apt to lead to error. The “ oper- 
culum,” spoken of above, is the coxal joint (coxocerite) of the external 
antenn, which is moveable in all crabs, even where the next (basicerite) 
is not. In a Maia for example, this coxal joint may be raised a little, 
so that the membranous areola,’ which occupies its postero-interior 
surface, may be partially seen. In Leptograpsus this areola is more ex- 
posed, encroaching somewhat upon the margin or outer surface of the 
coxal joint, or, in other words, this joint is kept permanently a little 
raised. In Grapsus the coxal joint (here the “ perforated tubercle” of 
Strahl) is still more evolved, and its sides are folded in, giving it a 
globular form, and contracting the areola, which is thus placed in a slit 
and becomes almost wholly external. The different form of the coxo- 
cerite in Grapsus is, therefore, the result of a simple modification, not 
of structural importance. In Dromia the coxal joint is also slit, at one 
side, but the areola is on the inner surface. This joint in Dromia is not 
“so shrunken that only the tubercle remains.” It is far larger in pro- 
portion than is usual in the higher Crustacea. Dr. Strahl says that “ if 
we imagine the slit in the tubercle of Dromia carried out to one side, 
so that here the peripheral margin is completely separated, we have the 
operculum of the Brachyura in its perfect form.” But this prolongation 
of the slit would cut the coxal joint in two, which is not the case in the 
“operculum.” For this “operculum” is truly the homologue of the 
coxocerite of Dromia and Homarus in its entirety; as may be seen by 
comparing with this part in Pélumnus, for instance, where the basicerite is 
not soldered to the contiguous parts as is usual in Cancroids, but is free 
and articulated directly with the “operculum” in the same manner as it 
is with the coxal joint in the other two genera named. Pilumnus, we 
may remark incidentally, would be classed with Parthenope by the char- 
acter of its antenne. 

Dr. Strahl proposes new names for the first two joints of the external 
antenne ; the first (coxocerite) he would call intercalare ; the second 
(basicerite) armiger ; while the third (ischiocerite), he calls the first joint 
of the antenne, which is certainly liable to mislead. Professor Milne- 
Edwards, who has done so much towards elucidating the homologies of 
these joints, has given to them the names in brackets, which are more 
appropriate ; for there is undoubtedly a perfect correspondence between 
them and the joints of the maxillz or feet. I believe it possible to carry 
the homology even further than the celebrated French zoologist has 
done, and that the antenna in question, like a foot or maxilliped, con- 
sists normally of seven joints. In the embryo of Hippolyte as figured by 
Kroyer (Monog. Fremst. af Hippolyte’s Nordiske Arter, etc., tab. vi, f. 


* The so-calied tympanum. It is very doubtful whether the ae a is 
ever here situated. Kroyer has demonstrated (Kongl. Danske Vidensk. Selskabs 
Skrifter, 1856, iv, 288) that a far more complicated auditory apparatus exists at the 
base of the internal antenna. 
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121), there are five distinct joints beyond the basicerite, which would 
make seven in all. Moreover they can be demonstrated in the adult 
Squilla, Azius, and Pagurus, and particularly well in Homarus, where 
the parts are more distinct from their large size. The “peduncle” of 
the antenna in the lobster is considered by Milne-Edwards to consist of 
five joints; but a sixth is indicated at the base of the penult, on the 
lower side of the member. Here there is a small triangular piece, 
articulating with the second and third joints as well as the penult, per- 
fectly mobile, and dependent upon no one of these joints more than 
another. An additional evidence that this piece is the representative of 
a distinct joint is furnished by the fact that the articulations of the two 
proximate joints are in the same plane, and not, as should be the case 
were they normally contiguous, in planes perpendicular to each other. 
To complete the number (seven) of joints we have the flagellum, which 
corresponds to the dactylus or terminal joint of the thoracic members. 
This homology is rendered probable by the occurrence, in the remark- 
able Hippidean genus Mastigopus,’ discovered by me in the Chinese 
Seas, of a multiarticulate dactylus to the chelipeds perfectly similar to 
the flagelliform terminal appendage of an antenna. 

The squamiform appendix of the antenna is attached to the second 
joint, and is homologous to the exopod of the feet, or the exognath of 
the maxillipeds, which has the same position. It is called #caphocerite 
by Milne-Edwards, but would be more appropriately named exocerite, a 
term indicating its relations with greater exactness, and corresponding 
in construction with that of its homologues. This appendage is normally 
two-jointed, as is seen in the embryo Homarus and in the adult Squilla ; 
its basal joint is obsolete or coalesced with the terminal squamiform 
joint in adult Macroura and Anomoura, while in Brachyura the entire ap- 
pendage disappears with perfect development. The little basal joint of 
the exocerite in embryo Homarus is mistaken for the “armiger” (basic- 
erite) by Dr. Stralil, who considers the large joint which supports both 
branches of the antenna as the “ intercalare” (coxocerite), on the ground 
that in the adult the third joint is articulated with both the coxocerite 
and the basicerite. But this is so only in appearance ;—if the antenna 
in a fresh lobster or cray-fish be bent outward, it will be seen that the 

osterior condyle of the third joint articulates with the basicerite alone. 

he basicerite, in the embryo Decapod, is far from being the trifling 
joint seen at the base of the scale-like appendage; but is, in fact, that 
large supporting joint which is the first to make its appearance, and 
which often reaches, with its exocerite, a large size before any trace of 
other joints, either coxal or terminal, can be perceived. In the figures 
accompanying the valuable observations of Dr. C. Spence Bate (Pdi. 
Trans., 1858, pl. xl, f. B. 3, etc.), this character of the basicerite is well 
shown in representations of the Zoea of Carcinus menas. Here we 
have the joint in question very large, armed with a long spine on one 
side and the exocerite on the other, while the rest of the antenna is in 
a rudimentary condition, and there is no coxocerite visible. This latter 
joint, with its areola, makes its appearance at a later date, at the base of 
the basicerite. 


® Proc. Acad. Nat. Sci. Philad., Dec, 1858. Not the Mastigopus of Leuckart, 
which is a Sergestes. 


Botany and Zoology. 143 


The large comparative size of the exocerite in the embryo, is in ac- 
cordance with what we observe in the gradations of adult Crustacea, 
Those lowest in the series have generally the external branch of their 
mem2rs most developed; as we rise in the scale, we observe the inner 
branch becoming more and more developed, while the outer branch is 
reduced and may disappear entirely. Compare, for example, the thoracic 
feet of some Schizopods with those of the Caridea and Brachyura, 

6. Observations on the genus Unio, together with descriptions of new 
species, their soft parts, and embryonic forms, in the family Unionide, 
Read before the Academy of Natural Sciences of Philadelphia, and pub- 
lished in their Journal; by Isaac Lea, LL.D., President of the Academy 
of Natural Sciences of Philadelphia, &.—Memoirs so elaborate and val- 
uable to science as those of Mr. Lea demand a more extended notice 
than our pages will permit. We can do little more than call the atten- 
tion of those interested to the great results of his untiring labors in the 
department of recent Conchology. It is well known to the scientific 
world that Mr. Lea has been, for many years, devoting a large portion of 
his time to the elaboration of the Unionidz, a family of freshwater Mol- 
lusks. Up to this time the results of his labors are embodied in 8 vols. 
4to, with a considerable number of finely executed plates. We have now 
vols. vii. and viii, of 2 parts each, before us. 

Vol. vii, part 1 consists of 51 pages of text and 12 plates, with elab- 
orate descriptions of 38 new species, with diagnoses of the soft parts 
of old species not before examined anatomically. “The descriptions and 
figures of the soft parts, in this paper, will be found to be important. 
That of Unio multiplicatus (nobis) represents the anomalous character 
of the female of this large and multiplied species, so common in the val- 
ley of the Ohio, with her distended branchial uterus occupying the four 
leaves of the branchiw#, charged with probably three or four millions of 
embryonic shells ready to be hatched. The singularly formed plicate 
branchial uterus of U. Woodwardianus (nobis) and U. Phageolus Hild., 
will also attract the attention of the zoologist.” 

Vol. vii, part 2 consists of 39 pages text and 18 plates, with descrip- 
tion of 40 new species. In the two parts of vol. vii, 39 exotic and the 
same number of indigenous species are described. Mr. Lea regards 
Georgia as the zoological center of Unionide. Up to the publication of 
this volume, he has described 151 species from that state alone ! 

Vol. viii, part 1, consists of 56 pages of text, containing descriptions 
of 46 new species, and is illustrated with 16 plates. 

Vol. viii, part 2, contains 58 pages of text and 18 plates, with descrip- 
tions of 58 new species, all of which are indigenous to this country. From 
the author's introduction to the 8th volume, the following interesting facts 
are taken. “ Since the issuing of my last volume (7th) many new = 
cies of the Unionide have come into my possession, and I now give full 
descriptions and remarks upon most of them. The Southern States, and 
particulariy Alabama, Mississippi, Georgia and North Carolina have mul- 
tiplied them greatly. The very remarkable diffusion of species of this 
kind of zoological life in so many varied forms, some of them so nearly 
allied, will strike the attention of the student; for no other portion of the 
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oes exhibits anything at all kindred to this remarkable developement. 
ature has been so lavish in these states, that although the greater and 
smaller streams penetrate in every direction, still nearly all seem to have 
some peculiar form pertaining to each. Unfortunately the existing 
troubles in the South have cut off these investigations, and until peace 
shall return to open again scientific correspondence, the prosecution of 
these researches will naturally remain interrupted.” 

“In the introduction to my last volume, I enumerated the species of the 
family Unionide described to that time as inhabiting the United States. 
The number was then in the United States 550; in other parts of North 
America, 38. Up to this time we have in the United States, 607; 
which are thus divided; Unio, 520; Margaritana, 28; Anodonta, 59. 
To these may be added for the remaining part of North America, 39 
species; making together 646 species of the family now known.” 

“Texas has yet been but very slightly examined, and its branching 
streams, watering the soil in every direction, must be productive of riches 
in these mollusks, which will fully reward the Jabor of the naturalist. 
A large portion of Louisiana, Mississippi and Alabama has not been ex- 
amined, and Florida is almost a virgin field for investigation.” 

Other memoirs by the same author are now in process of publication, 
abstracts of which have appeared in the Proceedings of the Academy. 
The papers are as follows; 1. Description of a new genus 7rypanostoma 
of the family Melanide, and of forty-five new species. 2. Description 
of ten new species of Unionide of the United States. 3. Description of 
two new species of exotic Uniones and one Monocondylea. 4. Descrip- 
tion of a new genus, Goniobasis of the family Melanide, and eighty-two 
species. 5. Description of eleven new species of Melanide of the United 
States. We have been permitted to examine five plates of Mr. Lea’s 
forthcoming Memoirs on the Melanide, upon which are figured 229 
species. This will be noticed more fully hereafter. 


VII. ASTRONOMY AND METEOROLOGY. 


1. Re-discovery of Daphne, Asteroid (41).—It has been stated in this 
Journal, vol. xxxii, p. 438, that Daphne was discovered at Paris, May 22, 
1856 ; but the reliable observations only embraced an interval of four days, 
and the arc described in this interval was but little more than one de- 
gree. Any orbit computed from these observations must of course be 
liable to considerable uncertainty. 

On the 9th of September, 1857, M. Goldschmidt of Paris discovered a 
small planet near the position which had been computed for Daphne, 
and for several months no doubt was entertained that this planet was 
really Daphne; but on making a careful computation, M. Schubert dis- 
covered that the same orbit could not be made to represent both series of 
observations. He therefore concluded that the planet discovered Sept. 9, 
1857, was a new planet; and it received provisionally the name of 
Pseudo- Daphne. 

At the next opposition which should have occurred in December, 1858, 
neither Daphne nor Pseudo-Daphne could be found; and at the suc- 
ceeding opposition in March, 1860, astronomers were equally unsuccess- 
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ful. In the following year however they were more fortunate, as Pseudo- 
Daphne was rediscovered by M. Goldschmidt at Paris, Aug. 27,1861. 
To this planet the name of Melete has since been given. 

Daphne however had escaped the search of astronomers for more than 
six years, and seemed hopelessly lost. But on the 31st of August 1862, 
M. Luther of Bilk discovered a smali planet of the 11th magnitude, and 
in three hours he perceived that the plane of its path bore some resem- 
blance to that of Daphne. Ina few days it became evident that this 
new planet was really Daphne. The following are the elements of this 
planet computed from observations of Aug. 31, Sept. 5, and Sept. 11, 
and side by side are placed the elements as they had been previously 
computed from the observations of 1856. 

Epoch 1862, Sept. 5°5. Berlin m.t. 1856, May 22°5. Berlin m. t. 
233° 44! 398 236° 52! 171 
179 7 7 °7 179 55 11 
14 38 49 “4 15 12 47 ‘8 
16 47 27 °7 16 24 9°8 
728-320 844'"952 
log. a = 0458452 0°415450 

There is very little room for doubt that both series of observations be- 
long to the same body. The remaining uncertainty can only be removed 
by a rigorous computation of an orbit which shall embrace all the ob- 
servations of 1856 and 1862. 

2. Discovery of a new Asteroid by M. Tempel—On the 29th of 
August, 1862, M. Tempel, at Marseilles, discovered a planet of the 11th 
magnitude, whose position he indicated upon Argelander’s chart. The 
following are the approximate positions of this planet for the 29th 
and 30th. 

Aug. 29, 10h R. A. = 0b 2m 328, 5 = + 8° 55/ 
30, 10 307 R.A. =O 2 12, +3 50 80” 

This asteroid has been named Galatea. 

The following are the elements computed by Dr. Frischauf from ob- 
servations of Sept. 16, 22 and 28. 

Epoch 1862, Sept. 16-0, Berlin m. t. 
= 353° 48! 52’"9 

6 42 36 ‘5 > Mean equinox 1863-0 
200 29 20 ‘2 

3 15 43 °8 

14 12 26 °3 

858592 

log. a 0410813 

It was announced in the last No. of this Journal, p. 430, that Mr. 
Parkhurst, of New York, discovered an asteroid on the 25th of September. 
The positions given by Mr. Parkhurst correspond very nearly with those 
computed from the preceding elements, from which we infer that the 
planet observed was Galatea. 

3. Discovery of Asteroid (75).—On the 22d of September, 1862, a 
new asteroid was discovered by Mr. C. H. F. Peters, director of the Ob- 

Am. Jour. Sc1.—Srconp SERIEs, VoL. XXXYV, No, 103.—Jan., 1863, 
19 


~. 


7 
: 


146 Scientific Intelligence. 


servatory of Hamilton College, State of New York. It appeared as a 
star of the 11th magnitude. From observations of Sept. 22, 25 and 28, 
Mr. Peters has computed the following orbit : 


Epoch 1862, Sept. 25°5, Washington m. t. 
Mean anomaly, till 
Longitude of Perihelion, 336 31 33 -6 ) Mean equinox 
Longitude of ascending node, 0 22 23 0§ of epoch. 
Inclination, 5 8 46 0 
Eccentricity, 0°2842059 
Mean daily motion, 825/590 
Semi-major axis, 2°643389 

4, Astronomical and Meteorological Observations made at the United 
States Naval Observatory during the year 1861; published by authority 
from the Hon. Secretary of the Navy; Commander J. M. Gittiss, U.S.N., 
Superintendent. Washington: Government Printing Office, 1862. 4to. 
PP. 520.—This volume inaugurates a new order of things at the Naval 

bservatory, (formerly, but without authority, called the “ Vational Ob- 
servatory”) in Washington. From a prefatory Notice by the Superin- 
tendent, we learn that the ten yeas’ accumulation of observations, made 
a to Jan. 1, 1861, are now in course of preparation for publication. 

ese comprise observations with the transit instrument, mural circle, 
meridian circle and equatorial, from 1851 to 1860, both inclusive; zone 
observations from 1846 to 1851; magnetic observations, declinometer, 
vertical force instrument and dip circle, from July, 1842 to Oct. 1844; 
and meteorological observations from July, 1842 to Dec. 1860. Con- 
gress having made the requisite appropriations, a corps of copyists is 
now engaged in transcribing from the record books all the observations, 
in order to prepare for their computation by Dr. B. A. Gould, to whom 
this duty has been assigned and who has contracted to return them 
ready for the printer within two and a half years. The progress already 
made in the computations secures the publication of a volume very 
soon, and should no unforeseen event occur to cause delay, the whole of 
these long sequestered observations will be published within three years. 

The Introduction gives an account of the instruments and personelle 
of the Observatory, and the plan of work, followed by the detail of 
observations made with each instrument. 

The physical aspects of the comet of 1861 (II) is accompanied by a 
beautiful plate of its appearance, July 2d, 3d, 4th and 7th, and concludes 
with Prof. Hubbard’s Elements, already published in this Journal, 
(xxxii, 310). The whole volume is beautifully printed at the Govern- 
ment Office. 

5. Discovery of Asteroid (76).—On the 21st of October, 1862, M. 
d’Arrest, at Copenhagen, discovered another planet, which appeared as a 
star of the 12th magnitude. It has received the name of Freya, Goddess 
of love and beauty in the Scandinavian mythology. 

Merrorotocy. 

6. Shooting Stars of November, 1862.—The following is an abstract 
of observations communicated to the Committee on Periodical Meteors, 
of the Connecticut Academy of Arts and Sciences, and reported to 
the Academy at their meeting in November. 
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Observations at Germantown, Pa., N. lat. 40°, W. long. 753°—The ob- 
server, Mr. Benj. V. Marsh. 
Conform. Uncertain. Unconf. 
Nov. 14th. From 35 5™ to 4" a.m. 11 4 1 16 in 55™ 
§m 14 1 15 “ 65 


Being in all, 25 5 1 3lin 2 
The conformable radiated from Leo, and were nearly all bright—leav- 
ing trains. The observations were mostly in the N. and N. E. 
Observations at Haverford College, N. lat. 40°, W. long. 754°.—The 
observers were Prof. Saml. J. Gummere and Mr. Jos. G. Pinkham. 
Conform. Uncer. Unconf. Total. 
Nov. 14. 0% to 14 a.m. 14 3 1 18 in 14 
21 3 2 26 “1 
12 2 1 15 “1 


Being in all, 47 8 4 59 in 3h 


The brightest of these was observed at 14 5™, It left a train visi- 
ble 55. 

One observer at the same station, Mr. Thos. H. Battey, saw, Nov. 14, 
35 to 6 a.m., 26 conform., 8 unconf.; total 34 in 34, 

The radiant was in Leo. At 54 16™ one train near 4 Orionis contin- 
ued visible about 58. One meteor seen by Mr. Battey is recognized as 
identical with one seen by Mr. Marsh.’ 

Observations at Weld, Maine, N. lat. 443°, W. long. 70$°.—One ob- 
server, Mr. Stillman Masterman, saw, Nov. 12th, 94 to 98 25™, p.m, 4 
bright stars radiating from the triangle made by @ and ¢ Persei and 
« Aurige. Cloudy through the night following. 

Nov. 16, 1" 50" to 24 10™, not a meteor seen, in a clear sky in which 
stars of the fifth magnitude were distinctly visible. 

Besides the foregoing, Mr. Masterman has recorded as follows : 

Sept. 22d, 2" 40™ to 34, he saw eight shooting stars, of which five 
conformed to a circle of 5° around 50 Cassiopeix, and two within 15° of 
the same. 

Observations at New Haven, N. lat. 414°, W. long. 73°. One observer 
—Prof. A. Twining —Noy. 11, 3" 54™ to 55 14™ facing N.E. by 
N., only two were seen. As a test of visibility, the small stars g and a, 
of the fifth magnitude in the eye of Ursa Major, were observed to be 
distinct, but those of the sixth magnitude not visible with certainty. 

Nov. 13, 8" 20™ to 9" 20™ p.m., facing the S.W., three meteors shot 
from the north and on the left without any train. The flights were 
about 18°, 12° and 8° of arc, and were timed respectively at 03, 
0*4 and 086,—the first planet-like, and moving at the rate of 60° in 
one second. The other two were pale and and wavering. 


* This meteor mes at 4h 27m near the tail of Urse Minoris, and was one 


of the finest seen during the morning. The distance of the observers, 7°73 English 
miles, was not enough to give an exact determination of the path. Its parallax at 
disappearance was nearly 6°, which makes its end 31 miles high. The observations 
for the beginning are not quite consistent. If, however, the meteor was one of 
those coming from the radiant in Leo, which I think probable, the path seen by M, 
Marsh was about 20 miles long, and the first altitude was 48 miles. He gave 1* 9, 
1*5 for the duration of the flight. H. A. N. 
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Noy. 14th, 4" 30™ to 55, 7 conform., 2 unconf., facing N.W. by N. 
5 “ 5 30m 6 “ 2 te “ 


The conformable flights were massive and well established ; and three 
had trains of brief duration. The largest shot 20° in 15, and its train 
was visible 2°, Others from 5° to 15° of length were timed at 0*2 to 
0*4. One course of 15° long in 18 of time was waving. The sky was 
brilliant. 

Nov. 15th, 1" 40™ to 325m a.m. 10 conform., 3 not conf, facing 
W.S.W., the conformable generally had transient trains—the others 
none. Of the number, one flight of 12° was timed 0*6; one of 23° 
at 08°7, one of 5° at 083 and one of 6° at 0*4, The longest continu- 
ance of a train was 13%. Unconformable flights left no traces, and 
made very obtuse angles with a line from themselves to Leo. 

Nov. 16th, 1" to 2" a.m, 5 conformable, 4 unconformable. Only one 
was massive enough to be classed with the ten of yesterday. This one 
was unconformable, and moved not more than 5° in 18. It probably is 
the only one that could have been seen in the brighter moonlight of 
yesterday and its somewhat less perfect sky. 

Resulis——Notwithstanding the prevalence of clouds and rain in the 
middle of November at every locality thus far reported to the commit- 
tee, and the consequent general failure of observations upon the morn- 
ings of the 12th and 13th, we are able to report a clear sky upon the 
morning of the 14th, at Germantown, Haverford College and New 
Haven. The moonlight was strong—the moon’s altitude being high. 

Tabulating results at these different localities we have, 


Av. per hour to 

Observers, Agg. hours, 8. Stars. Confor. one observer. 

Germantown, 2 25 
Haverford Col., 3 9 
1 


New Haven, 1 


Total, 5 12 141 11 12 nearly. 


It is not however certain that the two early observers at Haverford 
College gave attention to wholly separate regions. Probably they did; 
but the sky may have been less clear than at Germantown and New 
Haven. The two latter records being positive, and both between 3" and 
5» in the morning, it may be concluded with certainty that, notwithstand- 
ing the strong moonlight, one observer could count 16 stars per hour on 
the morning of the 14th. This fact stands in constrast with the almost 
entire absence of the like phenomena on the 11th, at New Haven— 
there being but two in 80 minutes—under circumstances of observation 
nearly or quite as favorable as on the 14th; not to speak also of the 
obvious change in the character of the display at the latter place on the 
15th, and the absence of all shooting stars at Weld, as observed for 20 
minutes, in a clear sky, on the morning of the 16th, by Mr. Masterman. 

The average number of meteors above reported as seen on the 14th 
in the strong moonlight, is very closely the same as was seen in the 
moon’s absence last year. This seems to indicate for the present year 
an increased number of meteors. 

Twrsixe, Chairman, 


a 

| 

i} 
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Remarks upon Periodic Meteors——First, It is not alone by their 
numbers and their relation to a radiant that periodic meteors may be 
recognized in that character. This will be readily admitted, it is be- 
lieved, by every one who observed attentively the great display of 1833. 
The conformable meteors of November and August are distinguished 
very generally from ordinary shooting stars by a massive aspect (as it is 
termed above), resulting perhaps from a more ardent and copious com- 
bustion. Trains or luminous envelopes are more or less a characteristic 
of both, but predominate greatly in the periodic assemblages. The 
unconformable meteors, and those of ordinary nights, I have noticed 
commonly either as white and flitting filimentary lines, or as bright and 
distinct nuclei, moving often with a comparatively small angular velocity 
and, in specific instances, quite sluggishly. The same sometimes pursue 
an erratic course,—darting off laterally at the end of their appearance, 
or wavering from side to side, or even circliug around in a path resem- 
bling a sickle. I speak now of the nucleus, In one instance, in the 
edge of the evening, a star in the west, which traced horizontally about 
9° of arc in about 3% of time was seen to expire twice at nearly equal 
intervals in its course, and to reappear farther on without varying its 
line of motion. Such phenomena are worthy of observation and study 
for the proof they seem to involve of the action of a gaseous medium, 
and of irregularities of figure combined with revolution. 

Second. The flights of periodic meteors appear to me upon an aver- 
age—estimating that average by a general recollection and consideration 
only—not to exceed half a second of time. My own practice is to time 
the flights, not while in progress, but immediately after,—in other words 
to time the conception of duration impressed on the mind in the imme- 
diate presence of those phenomena. With practice this may be done 
to a tenth of second, as a general thing. 

Third. When observations are made in moonlight or in a hazy con- 
dition of the vault, tests of visibility (such as nebulz or clusters of faint 
stars or even single stars of the small magnitudes) may be employed to 
make the observations in different localities and by different observers 
comparable together. In fact since such a precaution will cover as well 
the observer's personal sensibility to luminous impressions as the exter- 
nal physical circumstances above mentioned, and all others of similar 
effect, it may perhaps be questioned whether test objects in the sky may 
not be fixed upon with advantage and employed by common consent. 
Of this an exemplification is given in the record above, but not the best 
that could be selected from among objects less variable in their altitude. 

A. C. 

7. Shooting Stars of January \st-3d. (In a letter from Srittman Mas- 
TERMAN, Esq., to the Editors, dated Weld, Franklin Co., Maine, Jan. 5, 
1863).—It is known that the Ist-3d of January has been assumed with 
some probability as the date of an annual periodic visitation of shooting 
stars. The night of the first instant was very clear at this place, but the 
brilliancy of the moonlight, excepting for a short interval before daylight 
in the morning, together with the coldness of the atmosphere, rendering it 
uncomfortable being out ir the open air for any considerable time, made 
: very unfavorable for observing for meteors. I observed only as fol- 
ows 
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1863, Jan. 1, from 184 30™ to 18" 40™—an interval of only 10™— 
observed eight bright shooting stars, in the increasing twilight: one very 
brilliant one describing an arc of about 30° in an interval estimated at 1*-2, 
and leaving a bright train lasting 4 or 5 seconds. ‘The radiant was re- 
markably definite for so few flights; its approximate position being in 
R.A. 15" 52™, Dec. +46° 26/, near the star v Herculis, Two meteors 
were observed to appear at the same instant, each within a degree of the 
radiant pvint, and describing paths nearly at right angles to each other, 
which served to determine the radiant position as given above. The path 
of no one of the eight when traced back passed without cutting a circle 
of 1° radius about the radiant point. On the previous morning, being 
out for a short time before daybreak, I saw, for the time, an unusual num- 
ber of shooting stars, on an average one appearing every 3 or 4 minutes. 

8. On the brilliancy of the variable Star, Mira Ceti; by SrmiMan 
Masrtermay, (in a letter to the Editors)—Below are given the results of 
my comparisons of the brilliancy of the variable star, Mira Ceti, with 
that of neighboring stars, made during the wane of its late period of vis- 
ibility. The late increase of this star occurred at the period during 
which it was unobservable owing to proximity to the sun. 


h 
1862, July 25,150 o 83 y,a3 0, 
27,145 o 2h y, 3} 0, 
July 30,142 o 14 y, 
Aug. 6,145 y 32, 
8,145 y 3 0,01 Piscium. 
12,145 y 3(#)0,  «@ Piscium—bright moonlight. 
17,150 «Pis.1 0,0 2 94, 
24,155 92 002 
80, 13°3 [2 1 0, 8 (changing the apparent 
Aug. 31, 13-0 [i 14 0, o 24 | dered these observations worthless. 
Sep. 2,144 o 1 Ao4 », 
43150 em i -». 
16,150 3 o, 
19,150 o2 75,04 70. 
21,150 75, 2 70. 
22,145 of 75,02 170. 
24,146 o 170,751 0, 
1862, Sep. 30,13°0 702 o, o 396 B. 


Weld, Franklin Co., Maine, Nov. 28, 1862. 


VIII. MISCELLANEOUS SCIENTIFIC INTELLIGENCE, 


1. Discovery of Antimony in New Brunswick. (Extract of a letter to 
Prof. Srtiiman, Jr., dated University of New Brunswick, Fredericton, 
Dec. 9th, 1862).—My dear sir: In answer to your enquiries with 
regard to the deposits of antimony recently discovered in this Province, 
I take pleasure in sending to you the following remarks upon the principal 
locality, kindly furnished to me by Mr. Edward Allison, the present owner 
of the district where the vein occurs. I repeat the description in Mr. 
Allison’s own words, 
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“The lode of antimony, recently discovered, occurs in the Parish 
of Prince William, about 20 miles above Fredericton, on the S.W. side 
of the St. John River. From the river the rise is gradual till it reaches 
the summit of the water shed, say from 300 to 400 ft., when the ground 
falls away towards Lake George and the Pokiok River. The soil of this 
slope is good agricultural ground, and free from rocks, but near the sum- 
mit a band of primary rocks protrudes through the soil, as is shown par- 
ticularly where it intersects the highway. ‘This band of rock contains 
the lode of antimony referred to; its course is nearly N.E. and S.W. It 
was discovered in loose boulder rocks which had evidently been detached 
from this projecting ridge, and upon uncovering the rock, the antimony 
was discovered imbedded in it. This lode we have traced about one- 
fourth of a mile by trial pits in this line. The rock is uncovered only 
in a few places, and lies from 2 to 6 ft. beneath the soil. For the above 
distance we have found the lode to be associated with the rock, and it 
probably extends farther. 

The lode when uncovered appears to be about 2 ft. wide, with a dip of 
say 45° to the N. !n no case has the vein been penetrated more than 6 
ft., and in most places merely uncovered to prove its continuation, there- 
fore I can only describe it as it appears under this partial development. 

Samples of this ore have been analyzed by Drs. Hayes and Jackson of 
Boston, and also in England. The results ditfer considerably, owing no 
doubt to the difference in the quality of the samples. 

The specimen sent to Dr. + see was very inferior, carrying with it a 
considerable portion of the gangue, which was principally quartz with 
some carbonate of lime. Dr. Hayes’ results were 36 pr. ct. of ore. Dr. 
Jackson’s analysis I have not seen, but understand that he returns 73 pr. 
ct. of metal. This no doubt arises from the specimens being carefully 
selected and would not show a fair average of the ore. Messrs. Hayes 
and Jackson return silver as a component. The samples sent to England 
were very inferior, giving a result for antimony rather less than that 
shown by Dr. Hayes, but including from 3 or 4 to 12 oz. per ton for 
silver. 

I would say that the mine has not been fairly opened, consequently « 
current opinion of this deposit can scarcely be given, but from appearances 
already developed I think it promises a large yield of antimony, and 
sibly more valuable products may be found in connection with it. About 
a ton of the ore has been shipped to Liverpool to be operated upon, and 
we hope that the results will prove satisfactory.” *  * 

To the foregoing account of Mr. Allison’s, I have only to add that in 
the specimens which I have seen, the antimony, which exists in the state 
of a sulphuret, penetrates the quartz gangue in irregular veins, with little 
if any crystalline structure. It is quite brilliant when fresh, but quickly 
tarnishes upon exposure, becoming of a dull grayish-black color. 

Antimony has also been found within three miles of the city of Fred- 
ericton, close by the river bank, but only in small detached pieces, These 
however indicate the near presence of another vein, whose exact site has 
not yet been ascertained. The ground being now clothed with several 
feet of snow, no further enquiries can be prosecuted during the present 
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season. These specimens are much more highly crystallized than those 
of Mr. Allison. 

I would also say that a specimen of bismuth, said to be from the 
Province, has been shown me recently, but the facts of its occurrence have 
not yet been definitely ascertained. 1 am very truly yours, 

L. W. Batiey. 

2. Prof. H. A. Ward's Geological Museum.—Rocuester University 
is fortunate in having found friends to contribute twenty thousand dollars 
for the purchase and donation to them of Prof. Ward’s well known col- 
lections in geology and mineralogy. The aggregate of specimens is stated 
at about 40,000. Hon. Levi Ward, of Rochester, an uncle of Prof. W., 
deserves honorable mention for the enlightened zeal and appreciation of 
science which led him to advance the funds necessary to obtain the col- 
lections during the six years of wanderings which were spent by Prof. W. 
in Europe, Asia, Africa and America, The collections are now being 
placed in suitable apartments in the University buildings. 


IX. BOOK NOTICES. 


1. Sur la Physique du Globe, pur A. Quetelet, Directeur de l’ Observa- 
toire royal de Belgique, Bruxelles, 1861, 436 pp. 4to.—This volume con- 
tains the results of the experimental researches and other contributions 
of Mr. Quetelet to the sciences of Meteorology and Terrestrial Physics. 
After an introduction which presents a summary of the meteorological 
observations made at Bruxelles, there succeed six chapters, of which 
Chap. 1. treats of the temperature of the air and of the earth; Chap. 
Il. of the electricity of the air; Chap. III. of terrestrial magnetism ; 
Chap. IV. of shooting stars; Chap. V. periodical phenomena of plants 
and animals; Chap. VI. phenomena of the tides. 

The following table shows the result of Mr. Quetelet’s observations on 
the temperature of the earth at different depths, from 1834 to 1847. 
The temperatures are expressed in degrees of Fahrenheit. 


Surface of 5) Depth 24 Depth 3 Depth 12 _ Depth 24 | 
| 


theground.| inches. | Fr. feet. Fr. feet. 


° 
39°94 
39°72 
40°37 
43:30 
48°65 
54°32 
57 20 
58-28 
56 59 
52°74 
47°43 
43:27 


Fr. feet. Fr. feet 


The movements of temperature below the surface of the earth, shown 
by this table, are very remarkable and full of interest. The mean tem- 
perature at 24 feet is but 1°38 higher than the mean temperature of the 


Month. 

Jan| 42°44 52°30 | 54°02 
Fe 50°56 53°53 
Ma 42 ox 52° 

Ap 44°80 48:69 
Ma a 49°14 51°84 
Jun 55-00 50°65 51°62 
Jul 58-06 52°66 51°80 
Au 54°72 52-29 
Se 58-46 55°94 | 52°94 
Oct 55-26 | 56:48 | 53-49 
No 50°24 55°87 54:00 
De 46: 36 54°36 54:16 
5o-32 | 52°56 | 5a 92 
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year at Brussells—(==10°5 C. or 50°54 F.). The plane of 24 French 
feet is therefore a little above the depth at which the exact mean of the 
year would occur. The minimum temperature at this depth occurs in 
June and the maximum in December, while the surface extremes are at 
very near the reverse of these months, the maximum in July, the mini- 
mum in January, showing how very gradually the equilibrium of tem- 
perature is restored in depth. A geometric construction of the result 
of Mr. Quetelet’s observations would bring out these relations of tem- 
perature and depth, at the different parts of the year, beautifully. The 
depth at which the annual variations of temperature disappear, varies 
considerably, not only with latitude but with changes in the nature of 
the soil and rocks in the same nog Thus this depth is found at 
Zurich at 83°7 French feet; Strasburg at 81°6 ft.; Heidelberg in com- 
% clay 83°3 ft.; Schwelzingen in sandy earth 89°8 ft.; Bonn 72°6 ft.; 

aris (in the Observatory garden) 69°4 ft.; Leith (Mr. ve mene gar- 
den) 54°7 ft.; Edinburgh in trap 55:5, in sand 66-2, in sandstone 96°6 ; 
Upsala, Ist series 62°6, 2d series 61°9 ft. The mean of these is 73:1 ft. 
Only below this mean depth do we encounter the central heat of the 
earth, which corresponds to about 1° for each 48 feet, and the effect of 
which on the diurnal and annual variations above the plane of no varia- 
tion must be inappreciable.’ 

Mr. Quetelet’s views of the constitution of the atmosphere differ from 
those which have hitherto been generally entertained. He supposes 
(with Bunsen and others) that the atmosphere extends to a height of 
150 or 200 miles; that the oxygen and nitrogen are kept mingled by 
the currents of the atmosphere, so that at all accessible altitudes there 
is no appreciable difference in the proportions of these two gases. He 
supposes however that it is only the lower portion of the atmosphere 
which is maintained in this state of agitation; that the upper portion 
may be perfectly tranquil, and here a proportions of the two gases 
may change; and they may perhaps be disposed in separate strata in 
the order of their specific gravities. He supposes that the cirri, the 
lightest of the clouds, are formed in this lower portion of the atmo- 
sphere, near the boundary which separates it from the upper and undis- 
turbed portion ; while it is in the upper portion of the atmosphere that 
shooting stars and auroras appear. The upper portion he calls the 
stable atmosphere, and the lower portion the unstable atmosphere. He 
conceives that by the study of shooting stars we may ultimately arrive 
at a knowledge of the composition of the stable part of the atmosphere. 
We observe these meteors at elevations of 140 to 160 miles; they in- 
crease in brightness as they approach the earth ; they disappear entirely 
as they approach the lower part of the atmosphere, as if they entered 
a medium which had not the elements necessary for their continued 
brilliancy. 

1 Mr. Quetelet’s observations were undertaken originally with a view to confirm 
experimentally the well known laws of Fourier on this subject first promulgated in 
his memoir, “ Sur les mouvements de la chaleur des corps solides,” in Mem. de I'Inst., 
tome V. It is remarkable that the observations of Quetelet have perfectly confirmed 
the mathematical conclusion of Fourier in every essential particular, 
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He questions whether the time of rotation of the still atmosphere is 
the same as that of the earth; and suggests that this circumstance 
= perhaps explain the slow rotation of the magnetic poles of the 
earth. 

[Physicists will be slow to accept Mr. Quetelet’s novel ideas, on the 
constitution of the atmosphere, unsupported as they are by experiment 
and in conflict with long established laws. The law of Dalton, confirmed 
by the researches of Graham, is not modified so far as we know by dimin- 
ished tension, and as the coefficients of expansion for oxygen, nitrogen 
and carbonic acid, are practically identical, it seems to follow as a neces- 
sary consequence of this law that the constituents of the atmosphere 
above the regions made known by aéronauts have the same uniformity of 
chemical constitution, as is shown by experiment in all heights hitherto 
visited. We cannot admit that atmospheric currents have any essential 
connection with the existence or preservation of this uniformity in the 
lower parts of the air—as is implied by Mr. Quetelet’s statements. His 
argument reqnires three distinct layers or strata of atmosphere—the lower 
or unstable atmosphere——above this a stratum of pure oxygen of great 
rarity, and lastly an outer envelope of nitrogen resting above all. We 
do not propose to discuss this theory at length, but wish merely in pass- 
ing to controvert views which seem to us unsustained by either fact or 
sound philosophy. Mr. Quetelet’s Physique du Glode is a most valuable 
contribution to meteorological science, and the theoretical views here 
objected to are wholly aside from its great merit as a record of pro- 
longed, laborious, and well directed original researches.—s.] 

2. Report of a Geological Reconnoissance of Indiana made during the 
years 1859-60, under direction of the late Daviy Date Owen, M.D., 
State Geologist; by Ricuarp Owen, M.D. Indianapolis, 1862, 8vo, pp. 
368.—We accept this preliminary reconnoissance of the great state of 
Indiana, issued when all the energies of her people are bent on war, as an 
earnest of better things to come when returning peace shall permit the 
resumption of new researches in the field. 

We find under the notice of Morgan and Brown counties some mention 
of the new gold region of Indiana, at Hamlin’s fork of Salt Creek. Dr. 
Owen expresses the opinion that the gold is invariably associated with 
drifted quaternary material derived from a matrix at least from four to 
six hundred miles distant in a northerly direction. 

As these facts, if fully substantiated, open up questions of great geologi- 
cal importance, it is to be hoped that the region may be further investi- 
gated and the origin of the gold be placed beyond doubt. 

The mean elevation of the Jand of Indiana is a little over 678 feet 
above high sea-level, as determined by Messrs. Stansbury and Williams in 
the measurement of 208 stations. Lake Michigan is 610 feet above sea- 
level on authority of the late Mr. Ellet; Messrs. Blodget and Lapham 
make it 591 and 600 feet. A depression of 80 or 100 feet, therefore, in 
the level of the state, would open Lake Michigan to the Gulf of Mexico, 
by the valley of the Mississippi, and in one place in Lake Co., a canal 
not over 20 miles long and in no place 100 feet deep, would effect this 
junction through the Illinois river. 
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This volume embraces a Report by Leo Lesquereux, Esq., on the dis- 
tribution of the coal of Indiana, with sections of the Coal measures, 
and such valuable information as he was able to gather in a few weeks 
reconnoissance. 

Prof. Lesley also reports on the topography and geology of the Can- 
nelton coal basin in Perry County. 

Prof. Lesquereux expresses the opinion (p. 285) that the mineral oil 
which is now pumped out in large quantities from different places on the 
borders of the coal-fields, is mostly derived from the coal-seam 1B.’ 


OBITUARY. 


1. James Atrrep Pearce, U. S. Senator from Maryland, died at his 
residence in Chestertown on the 20th of December, 1862, of a lingering 
illness. He was remarkable, in the highest legislative body of the 
United States, for his warm sympathies with and judicious support of 
the scientific enterprises of our government. Thus the Exploring ay oa 
dition under Com. Wilkes, the Coast Survey, and the Smithsonian In- 
stitution found him among the warmest of their advocates. The later 
appropriations for the works of the exploring expeditions were advocated 
by him with great zeal and earnestness, as chairman of the Library 
Committee of Congress. He was always ready in the defence of the 
Coast Survey, the organization and progress of which he had thoroughly 
mastered. He was not only active in the matters where the interests of 
the Smithsonian Institution were at stake in Congress, but gave his time 
freely as a Regent of the Institution and a member of the Executive 
Committee of the Regents. A well trained mind enabled him to grasp 
readily these and other subjects especially of a literary and scientific 
cast, and to express his conclusions in well turned and effective sentences, 
with a carefully sustained logic, and with a glowing warmth which pro- 
duced conviction in his hearers. His intercourse with our scientific and 
literary men who resided in or visited Washington, will be long remem- 
bered for its genial and friendly character. 

2. Tagzopore Parkay, who was killed in December last by the burst- 
ing of a shell, at the age of 25, in a skirmish at Whitehall, North Caro- 
lina, was the author of a valuable paper on the Carbonates of the a 
oxyds, published in our last volume, and of other important contribu- 
tions to chemical science. He graduated at Columbia College, N. Y., in 
1857, studied a year with Dr. Gibbs at the Free Academy, and passed 
two years in Germany as a chemical student, acquiring there the degree 
of Doctor in Philosophy. 

“Of a singularly sweet, clear, manly mind ; a scholar admirably versed 
in his department; a youth so pure and noble in his thoughts that his 
face was beautiful; patient, devoted, from his earliest years, jealous of 
every moment in which he was not learning something, with a modest 
reserve of manner secluding him from society, and hiding him in the 
home where the tenderest love directed his course, he obeyed with simple 
fidelity the call of his country, hearing in it the voice of human liberty, 
which he had been always taught to regard as the most sacred of all. 


See his Section in this Journal, xxxiii, p. 120. 
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“ Distrusting his untried military ability, this accomplished young man 
insisted upon enlisting as a private soldier in the 45th Massachusetts 
Volunteers, winning by his tranquil courage and steady cheerfulness the 
hearty love of his comrades. 

“Such are the costly lives that buy peace and liberty for the country. 
Such are the faithful men, unambitious of military renown, who in the 
fiery test of war, show the quality of the truest heroes. Such lives are 
ripe whenever God gathers them. Such men do not die; they only go 
before. “Iam content,” said Burke, when his only son died, “ that my 
son in this world should be my ancestor in Heaven.” 


X. PROCEEDINGS OF SOCIETIES. 


Proc. Boston Soc. Nat. Hist. (continued from p. 805, vol. xxxiv) 1862. Vol. ix. 
—FEBRUARY.—33, Observations on the terms‘ Pénéen, ‘ Permian, and ‘ Dyas; 
Jules Marcou.—38, Js the Heath indigenous to the United States; C. J. Sprague— 
42, Notes on the Surface-geology of the Basin of the Great Lakes; J. 8. Newberry. 
—MARCH.—47, Lucernaria the Coenotype of Acalephe; Prof. Henry J. Clark, of 
Harvard University. —APRIL.—55, On the habits of Sphyrapicus varius Baird, in 
a letter from J. A. Lapham, of Milwaukee, Wise—56, Account of the dissection of 
a Hottentot ; J. Wyman, M.D.—57, The Hemal and Neural regions of Brachiopo- 
da; Edward S. Morse.—60, Remarks on the Classification of North American 
Snakes ; F. W. Putnam.—MAY.—72, Report of the Committee appointed to ex- 
smine the frozen well of Brandon, Vermont.—JUNE.—88, On the mode of devel- 
opment of the marginal tentacles of the free Meduse of some Hydroids; A. 
Agassiz—101, Comparison of Megatherium bones from near Savannah with the 
South American species ; LZ. Agassiz—103, On the genus Colias in North America; 
Samuel H. Scudder—1138, Notice of a live Chimpanzee (T’roglodytes niger); B. G. 
Wilder.—116, Catalogue of American species of Tenthredo, as arranged by Hartig; 
Edward Norton.—122, Catalogue of the Birds found in the vicinity of Calais, Me., 
and about the islands at the mouth of the Bay of Fundy; George A. Boardman, 

Proceep. or Acav. Nat. Sct. Purrap., 1862 (continued from vol. xxxuii, p. 306). 
—JULY.—328, Note on the Family of Scombroids; Theodore Gill—329, Note on 
some genera of Fishes of Western North America; 7. Gi/l—-AUGUST.—332, A 
report upon Mr. S. B. Buckley’s “Description of Plants, No. 8, Graminee,” pub- 
lished in the Proceedings of the Academy of Natural Sciences of Philadelphia, Feb- 
ruary, 1862; Asa Gray.—337, Notes upon some Reptiles of the Old World; E. D. 
Cope, —SEPTEMBER.—346, Cutalogues of the Reptiles obtained during the ex- 

lorations of the Parana, Paraguay, Vermejo and Uraguay Rivers, by Capt. Thos. 

. Page, U.S.N.; and of those procured by Lieut. N. Michler, U. S. Top. Eng., com- 
mander of the expedition conducting the survey of the Atrato river; £..D. Cope— 
359, Additions to the Nomenclature of North American Lepidoptera. No. 2; 
A. R. Grote.—361, List of the Pseudoneuroptera of Illinois contained in the Cab- 
inet of the writer, with descriptions of over forty new species, and notes on their 
structural affinities ; Benj. D. Walsh, M.A.—402, Remarks on the species composing 
the genus Pediocaetes, Baird; D. G. Elliott, F.Z.8.—404, Supplementary note to a 
“Synopsis of the North American forms of the Colymbide and Podicepide ;” Zl- 
liott Coues.—405, Descriptions of Fossils from the Marshall and Huron Groups of 
Michigan ; Alexander Winchell.—430, Synopsis of the Carangoids of the Eastern 
Coast of North America; 7'heodore Gill.—443, Description of a new generic ty 
of Mormyroids and Note on the arrangement of the genus; 7. Gill.—445, On the 
Synonymy and Systematic Position of the genus Etellis of Cuvier and Valen- 
ciennes; 7. Gill.—449, Description of a new Genus and Species of Pholadide ; 
Geo. W. Tryon, Jr.—451, Notes on American Freshwater Shells, with Descriptions 
of two new species ; Geo. W. Tryon, Jr-—453, Monograph of the Family Teredide ; 
Geo. W. Tryon, Jr. 

[Numerous titles of memoirs received and bibliographical notices in type are un- 
avoidably crowded over to a succeeding number. 


